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'''   – ĞƵƚƐĐŚĞŶ'ĞƐĞůůƐĐŚĂŌĨƺƌ'ĞƌŽŶƚŽůŽŐŝĞƵŶĚ'ĞƌŝĂƚƌŝĞĞ͘s͘ 
'E   – ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌEĞƵƌŽůŽŐŝĞ
'WWE   – ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌWƐǇĐŚŝĂƚƌŝĞƵŶĚWƐǇĐŚŽƚŚĞƌĂƉŝĞ͕
    WƐǇĐŚŽƐŽŵĂƟŬƵŶĚEĞƌǀĞŶŚĞŝůŬƵŶĚĞ
/D/   – ĞƵƚƐĐŚĞƐ/ŶƐƟƚƵƚĨƺƌDĞĚŝǌŝŶŝƐĐŚĞ
    ŽŬƵŵĞŶƚĂƟŽŶƵŶĚ/ŶĨŽƌŵĂƟŽŶ
<s&   – ĞƵƚƐĐŚĞƌ<ŽŶŐƌĞƐƐĨƺƌsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐ
Es&   – ĞƵƚƐĐŚĞƐEĞƚǌǁĞƌŬsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐĞ͘s͘ 
E   – ĞƵƚƐĐŚĞƐĞŶƚƌƵŵĨƺƌEĞƵƌŽĚĞŐĞŶĞƌĂƟǀĞƌŬƌĂŶŬƵŶŐĞŶ
D   – ƵƌŽƉćŝƐĐŚĞƌǌŶĞŝŵŝƩĞůͲŐĞŶƚƵƌ
'Ͳ   – 'ĞŵĞŝŶƐĂŵĞƌƵŶĚĞƐĂƵƐƐĐŚƵƐƐ
'<s   – 'ĞƐĞƚǌůŝĐŚĞ<ƌĂŶŬĞŶǀĞƌƐŝĐŚĞƌƵŶŐ
,Z   – ,ĂǌĂƌĚZĂƟŽ
/   – /ŶƚĞƌŶĂƟŽŶĂůĞƐƚĂƟƐƟƐĐŚĞ<ůĂƐƐŝĮŬĂƟŽŶĚĞƌ<ƌĂŶŬŚĞŝƚĞŶ
    ƵŶĚǀĞƌǁĂŶĚƚĞƌ'ĞƐƵŶĚŚĞŝƚƐƉƌŽďůĞŵĞ
/Ͳ^ƚƵĚŝĞ  – /ŶŝƟĂƟǀĞĞŵĞŶǌǀĞƌƐŽƌŐƵŶŐŝŶĚĞƌůůŐĞŵĞŝŶŵĞĚŝǌŝŶ 
/&   – /ŵƉĂĐƚ&ĂĐƚŽƌ 
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/D^Ͳ,ĞĂůƚŚ  – /ŶƐƟƚƵƚĨƺƌŵĞĚŝǌŝŶŝƐĐŚĞ^ƚĂƟƐƟŬ
/Ytŝ'   – /ŶƐƟƚƵƚĨƺƌYƵĂůŝƚćƚƵŶĚtŝƌƚƐĐŚĂŌůŝĐŚŬĞŝƚŝŵ
    'ĞƐƵŶĚŚĞŝƚƐǁĞƐĞŶ
DD^   – DŝŶŝͲDĞŶƚĂů^ƚĂƚĞǆĂŵŝŶĂƟŽŶ
DƵ'/sͲ^ƚƵĚŝĞ  – DƂŐůŝĐŚŬĞŝƚĞŶƵŶĚ'ƌĞŶǌĞŶƐĞůďƐƚćŶĚŝŐĞƌ
    >ĞďĞŶƐĨƺŚƌƵŶŐŝŶǀŽůůƐƚĂƟŽŶćƌĞŶŝŶƌŝĐŚƚƵŶŐĞŶ
ED   – EͲDĞƚŚǇůͲͲƐƉĂƌƚĂƚ
E^/   – EŽŶͲƐƚĞƌŽŝĚĂůĂŶƟͲŝŶŇĂŵŵĂƚŽƌǇĚƌƵŐƐ
W'   – WĞƌŬƵƚĂŶĞĞŶĚŽƐŬŽƉŝƐĐŚĞ'ĂƐƚƌŽƐƚŽŵŝĞ
W/D   – WŽƚĞŶǌŝĞůůŝŶĂĚćƋƵĂƚĞDĞĚŝŬĂƟŽŶ
WD^   – WĂŝŶDĞĚŝĐĂƟŽŶƉƉƌŽƉƌŝĂƚĞŶĞƐƐ^ĐĂůĞ
Zd   – ZĂŶĚŽŵŝǌĞĚĐŽŶƚƌŽůůĞĚƚƌŝĂů
^sZ   – ^ĂĐŚǀĞƌƐƚćŶĚŝŐĞŶƌĂƚ
ht   – hŶĞƌǁƺŶƐĐŚƚĞƌǌŶĞŝŵŝƩĞůǁŝƌŬƵŶŐĞŶ
t,K   – tŽƌůĚ,ĞĂůƚŚKƌŐĂŶŝƐĂƟŽŶ
       
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Zusammenfassung
Hintergrund: ŝĞsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐŚĂƚƐŝĐŚŝŶĚĞŶůĞƚǌƚĞŶ:ĂŚƌĞŶǌƵĞŝŶĞŵďĞĚĞƵƚĞŶĚĞŶ
&ŽƌƐĐŚƵŶŐƐĨĞůĚĞŶƚǁŝĐŬĞůƚ͘ůƐͣůĞƚǌƚĞDĞŝůĞĚĞƐ'ĞƐƵŶĚŚĞŝƚƐƐǇƐƚĞŵƐ͞ƐŽůůƐŝĞŚĞůĨĞŶ͕ĚŝĞŬŽŵͲ
ƉůĞǆĞŶƵŶĚŬŽŶŇŝŬƚƌĞŝĐŚĞŶWƌŽďůĞŵĞĚĞƌ'ĞƐƵŶĚŚĞŝƚƐǀĞƌƐŽƌŐƵŶŐǌƵĂŶĂůǇƐŝĞƌĞŶ͕mďĞƌͲ͕hŶƚĞƌͲ
ƵŶĚ&ĞŚůǀĞƌƐŽƌŐƵŶŐǌƵŝĚĞŶƟĮǌŝĞƌĞŶƵŶĚĂďƐĐŚůŝĞƘĞŶĚDĂƘŶĂŚŵĞŶĞŶƚǁŝĐŬĞůŶƵŶĚĞǀĂůƵŝĞƌĞŶ͕
ƵŵĚŝĞŐĞƐƵŶĚŚĞŝƚůŝĐŚĞsĞƌƐŽƌŐƵŶŐǌƵǀĞƌďĞƐƐĞƌŶ͘ŝĞůĚĞƌǀŽƌůŝĞŐĞŶĚĞŶƌďĞŝƚŝƐƚĚŝĞŝŶďĞƩƵŶŐ
ĚĞƌĞŝŐĞŶĞŶĚƌĞŝ&ŽƌƐĐŚƵŶŐƐĂƌďĞŝƚĞŶǌƵƐƉĞǌŝĮƐĐŚĞŶ&ƌĂŐĞŶĚĞƌsĞƌƐŽƌŐƵŶŐŝŵZĂŚŵĞŶĞŝŶĞƌ
ĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐŝŶĚŝĞĂŬƚƵĞůůĞŶsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐƐĂŬƟǀŝƚćƚĞŶďĞŝĞŵĞŶǌ͘^ŝĞŐŝďƚĚĂŵŝƚ
ĞŝŶĞŶmďĞƌďůŝĐŬƺďĞƌĚŝĞsĞƌƐŽƌŐƵŶŐƐƐŝƚƵĂƟŽŶ͕ďĞĨŽƌƐĐŚƚĞdŚĞŵĞŶƵŶĚĂŶŐĞǁĂŶĚƚĞDĞƚŚŽĚĞŶ͕
ĚŝĞŝŵ&ŽƌƐĐŚƵŶŐƐĨĞůĚͣĞŵĞŶǌƵŶĚsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐ͞ĂŶŐĞǁĞŶĚĞƚǁĞƌĚĞŶ͘
Methodik:/ŶĚĞƌǀŽƌůŝĞŐĞŶĚĞŶƌďĞŝƚǁƵƌĚĞŶĂŶŚĂŶĚĞŝŶĞƌƐǇƐƚĞŵĂƟƐĐŚĞŶ>ŝƚĞƌĂƚƵƌƌĞĐŚĞƌĐŚĞ
^ƚƵĚŝĞŶĂƵƐĚĞŶ:ĂŚƌĞŶϮϬϭϭͲϮϬϭϲŐĞƐƵĐŚƚ͕ĚŝĞĚŝĞsĞƌƐŽƌŐƵŶŐƐƐŝƚƵĂƟŽŶǀŽŶĚĞŵĞŶƟĞůůƌͲ
ŬƌĂŶŬƚĞŶŝŶĞƵƚƐĐŚůĂŶĚƵŶƚĞƌƐƵĐŚĞŶ͘ƐǁĞƌĚĞŶĂŬƚƵĞůůĞ&ŽƌƐĐŚƵŶŐƐĂŬƟǀŝƚćƚĞŶŝŶĞƵƚƐĐŚůĂŶĚ
ĚĂƌŐĞƐƚĞůůƚƐŽǁŝĞĚŝĞĂŬƚƵĞůůĞsĞƌƐŽƌŐƵŶŐƐƐŝƚƵĂƟŽŶǀŽŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶ͕ĞŝŶƐĐŚůŝĞƘůŝĐŚĚĞƌĚĂĨƺƌ
ŐĞŶƵƚǌƚĞŶDĞƚŚŽĚĞŶƵŶĚĂƚĞŶƋƵĞůůĞŶ͘ŝĞŬƵŵƵůĂƟǀĞŝƐƐĞƌƚĂƟŽŶƐĐŚůŝĞƘƚĚƌĞŝĞŝŐĞŶĞƌďĞŝƚĞŶ
ǌƵƌsĞƌƐŽƌŐƵŶŐƐƐŝƚƵĂƟŽŶĚĞŵĞŶƟĞůůƌŬƌĂŶŬƚĞƌŝŶĞǌƵŐĂƵĨdƌĞŶĚƐŝŶĚĞƌŶƟƉƐǇĐŚŽƟŬĂŐĂďĞ͕ĚŝĞ
ĞŝƚďŝƐǌƵĞŝŶĞƌ,ĞŝŵĂƵĨŶĂŚŵĞƵŶĚĚĂƐŶůĞŐĞŶĞŝŶĞƌƌŶćŚƌƵŶŐƐƐŽŶĚĞďĞŝĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŝŵ
WŇĞŐĞŚĞŝŵŵŝƚĞŝŶƵŶĚĚŝƐŬƵƟĞƌƚĚŝĞƐĞŝŵ<ŽŶƚĞǆƚĚĞƌƌŐĞďŶŝƐƐĞĚĞƌ>ŝƚĞƌĂƚƵƌƌĞĐŚĞƌĐŚĞ͘
Ergebnisse:&ƺƌĚŝĞǀĞƌŐĂŶŐĞŶĞŶϱ:ĂŚƌĞůćƐƐƚƐŝĐŚĞŝŶƵĨƐĐŚǁƵŶŐĚĞƌ&ŽƌƐĐŚƵŶŐƐĂŬƟǀŝƚćƚĞŶ
ĨƺƌĚĞŶĞƌĞŝĐŚ sͣĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐďĞŝĞŵĞŶǌ͞ĂƵƐŵĂĐŚĞŶ͘ĂƐďĞĨŽƌƐĐŚƚĞdŚĞŵĞŶĨĞůĚŝƐƚ
ďƌĞŝƚŐĞĨćĐŚĞƌƚ͘ŝĞ&ŽƌƐĐŚƵŶŐƐůĂŶĚƐĐŚĂŌǁŝƌĚǀŽŶ^ƚƵĚŝĞŶŵŝƚĞŝŶĞŵƋƵĂŶƟƚĂƟǀĞŶĞƐŝŐŶ͕ǀŽƌͲ
ŶĞŚŵůŝĐŚŝŵĂŵďƵůĂŶƚĞŶ^ĞƫŶŐ͕ƵŶĚǀŽŶĞŽďĂĐŚƚƵŶŐƐƐƚƵĚŝĞŶŐĞƉƌćŐƚ͘ŝŶĞsĞƌŬŶƺƉĨƵŶŐǀŽŶ
WƌŝŵćƌͲƵŶĚ^ĞŬƵŶĚćƌĚĂƚĞŶŬŽŵŵƚŶƵƌƐĞůƚĞŶǀŽƌ͘ YƵĂůŝƚĂƟǀůĂƐƐĞŶƐŝĐŚƵ͘Ă͘ĞĮǌŝƚĞŝŶǀŝĞůĞŶ
ĞƌĞŝĐŚĞŶĚĞƌƌǌŶĞŝŵŝƩĞůǀĞƌƐŽƌŐƵŶŐĂƵƐŵĂĐŚĞŶ͘ƵĚĞŵĞƌĨŽůŐƚĞŝŶĞhŶƚĞƌƐƵĐŚƵŶŐĚĞƌsĞƌƐŽƌͲ
ŐƵŶŐƐƐŝƚƵĂƟŽŶŚćƵĮŐƐƚĂĚŝĞŶƵŶĂďŚćŶŐŝŐƵŶĚĚŝĞƉĂůůŝĂƟǀĞWŚĂƐĞĚĞƌĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐǁŝƌĚ
ŽŌŵĂůƐŶŝĐŚƚďĞƌƺĐŬƐŝĐŚƟŐƚ͘ŝŶĞĚĞƵƚůŝĐŚĞ&ŽƌƐĐŚƵŶŐƐůƺĐŬĞůćƐƐƚƐŝĐŚĞďĞŶƐŽĨƺƌĚŝĞƐƚĂƟŽŶćƌĞ
<ƌĂŶŬĞŶŚĂƵƐǀĞƌƐŽƌŐƵŶŐǌĞŝŐĞŶ͘
Fazit͗ŝĞsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐŚĂƚƐŝĐŚŝŶĚĞŶǀĞƌŐĂŶŐĞŶĞŶ:ĂŚƌĞŶǌƵĞŝŶĞƌďĞĚĞƵƚĞŶĚĞŶŝƐǌŝƉůŝŶ
ĞŶƚǁŝĐŬĞůƚƵŶĚǁŝƌĚĚƵƌĐŚĂŬƚƵĞůůĞƉŽůŝƟƐĐŚĞDĂƘŶĂŚŵĞŶǁŝĞĚĞŵ/ŶŶŽǀĂƟŽŶƐĨŽŶĚƐǁĞŝƚĞƌǁĂĐŚͲ
ƐĞŶ͘ƵĐŚǀĞƌƐŽƌŐƵŶŐƐǁŝƐƐĞŶƐĐŚĂŌůŝĐŚĞ^ƚƵĚŝĞŶǌƵŵdŚĞŵĂĞŵĞŶǌŬŽŶŶƚĞŶŝŶĚĞŶůĞƚǌƚĞŶ:ĂŚƌĞŶ
ǀĞƌŵĞŚƌƚŝĚĞŶƟĮǌŝĞƌƚǁĞƌĚĞŶ͘ĂƐďƌĞŝƚďĞĨŽƌƐĐŚƚĞdŚĞŵĞŶƐƉĞŬƚƌƵŵůćƐƐƚĞĮǌŝƚĞŝŶĞŝŶǌĞůŶĞŶ
ĞƌĞŝĐŚĞŶĞƌŬĞŶŶĞŶ͘ŝĞĞŝŐĞŶĞŶĚƌĞŝƌďĞŝƚĞŶŬŽŶŶƚĞŶĞƌƐƚŵĂůŝŐ/ŶĨŽƌŵĂƟŽŶĞŶƺďĞƌƐƉĞǌŝĮƐĐŚĞ
sĞƌƐŽƌŐƵŶŐƐƐŝƚƵĂƟŽŶĞŶƵŶĚĚĞŶ^ƚĂƚƵƐYƵŽĚĞƌsĞƌƐŽƌŐƵŶŐǀŽŶDĞŶƐĐŚĞŶŵŝƚĞŵĞŶǌůŝĞĨĞƌŶ͘
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Abstract
Background:/ŶƚŚĞůĂƐƚĨĞǁǇĞĂƌƐ͕ŚĞĂůƚŚƐĞƌǀŝĐĞƐƌĞƐĞĂƌĐŚŚĂƐďĞĐŽŵĞĂŶŝŵƉŽƌƚĂŶƚĮĞůĚŽĨ
ƌĞƐĞĂƌĐŚĂŶĚŚĂƐĂƩƌĂĐƚĞĚŚŝŐŚĞƌĂƩĞŶƟŽŶƚŚĂŶĞǀĞƌďĞĨŽƌĞ͘ƐƚŚĞƐŽĐĂůůĞĚͣůĂƐƚŵŝůĞŽĨƚŚĞ
ŚĞĂůƚŚĐĂƌĞƐǇƐƚĞŵ͞ƚŚĞĮĞůĚŝƐƐƵƉƉŽƐĞĚƚŽĂŶĂůǇǌĞĐŽŵƉůĞǆĂŶĚĐŽŶŇŝĐƟŶŐƉƌŽďůĞŵƐŽĨŚĞĂůƚŚ
ĐĂƌĞĂŶĚĞǀĞŶƚƵĂůůǇĚĞǀĞůŽƉĂŶĚĞǀĂůƵĂƚĞŵĞĂƐƵƌĞƐƚŽŝŵƉƌŽǀĞŚĞĂůƚŚĐĂƌĞ͘dŚĞĂŝŵŽĨƚŚĞƉƌĞͲ
ƐĞŶƚĞŶĚĞĂǀŽƌŝƐƚŽŝŶƚĞŐƌĂƚĞƚŚƌĞĞĐŽŶĚƵĐƚĞĚƌĞƐĞĂƌĐŚƐƚƵĚŝĞƐŽŶƐƉĞĐŝĮĐƋƵĞƐƟŽŶƐŝŶĚĞŵĞŶͲ
ƟĂĐĂƌĞŝŶƚŽƚŚĞĐƵƌƌĞŶƚŚĞĂůƚŚƐĞƌǀŝĐĞƐƌĞƐĞĂƌĐŚĂĐƟǀŝƟĞƐŝŶĚĞŵĞŶƟĂ͘/ƚƉƌŽǀŝĚĞƐĂŶŽǀĞƌǀŝĞǁ
ŽĨƚŚĞĐƵƌƌĞŶƚĐĂƌĞƐŝƚƵĂƟŽŶ͕ĞǆĂŵŝŶĞĚƚŽƉŝĐƐĂŶĚƵƐĞĚŵĞƚŚŽĚƐ͘
Methodology:/ŶƚŚĞƉƌĞƐĞŶƚƐƚƵĚǇ͕ ĂƐǇƐƚĞŵĂƟĐůŝƚĞƌĂƚƵƌĞƐĞĂƌĐŚŚĂƐďĞĞŶĐŽŶĚƵĐƚĞĚŝŶǀĞƐƟͲ
ŐĂƟŶŐƚŚĞŚĞĂůƚŚĐĂƌĞƐŝƚƵĂƟŽŶŽĨƉĞƌƐŽŶƐǁŝƚŚĚĞŵĞŶƟĂŝŶ'ĞƌŵĂŶǇďĞƚǁĞĞŶϮϬϭϭĂŶĚϮϬϭϲ͘
ƵƌƌĞŶƚƌĞƐĞĂƌĐŚĂĐƟǀŝƟĞƐĂƌĞƉƌĞƐĞŶƚĞĚĂƐǁĞůůĂƐƚŚĞĂĐƚƵĂůŚĞĂůƚŚĐĂƌĞƐŝƚƵĂƟŽŶŽĨĚĞŵĞŶƟĂ
ƉĂƟĞŶƚƐ͕ŝŶĐůƵĚŝŶŐƚŚĞƵƐĞĚŵĞƚŚŽĚƐĂŶĚĚĂƚĂƐŽƵƌĐĞƐ͘dŚĞĐƵŵƵůĂƟǀĞĚŝƐƐĞƌƚĂƟŽŶĂƚŚĂŶĚŝŶͲ
ĐůƵĚĞƐƚŚĞĂƵƚŚŽƌǲƐƐƚƵĚŝĞƐŝŶǀĞƐƟŐĂƟŶŐĂŶĚĂŶĂůǇǌŝŶŐƚƌĞŶĚƐŝŶƚŚĞƵƐĞŽĨĂŶƟƉƐǇĐŚŽƟĐƐ͕ƟŵĞ
ƵŶƟůŶƵƌƐŝŶŐŚŽŵĞĂĚŵŝƐƐŝŽŶĂŶĚĨĞĞĚŝŶŐƚƵďĞƉƌŽǀŝƐŝŽŶŝŶĚĞŵĞŶƟĂƉĂƟĞŶƚƐ͘
Results:ŶŝŶĐƌĞĂƐĞŽĨƌĞƐĞĂƌĐŚĂĐƟǀŝƟĞƐŝŶƚŚĞĮĞůĚŽĨͣŚĞĂůƚŚĐĂƌĞƌĞƐĞĂƌĐŚŝŶĚĞŵĞŶͲ
ƟĂ͞ĐŽƵůĚďĞŽďƐĞƌǀĞĚĚƵƌŝŶŐƚŚĞƉĂƐƚĮǀĞǇĞĂƌƐ͘dŚĞŝĚĞŶƟĮĞĚƐƚƵĚŝĞƐƌĞǀĞĂůĂǀĞƌǇďƌŽĂĚ
ƚŚĞŵĂƟĐǀĂƌŝĞƚǇ͘dŚĞƌĞƐĞĂƌĐŚůĂŶĚƐĐĂƉĞŝƐĐŚĂƌĂĐƚĞƌŝǌĞĚďǇƋƵĂŶƟƚĂƟǀĞƐƚƵĚŝĞƐ͕ŵĂŝŶůǇŝŶ
ŽƵƚƉĂƟĞŶƚƐĞƫŶŐƐĂŶĚďǇŽďƐĞƌǀĂƟŽŶĂůƐƚƵĚŝĞƐ͘DŽƐƚůǇ͕ ĂĐŽŶŶĞĐƟŽŶďĞƚǁĞĞŶƉƌŝŵĂƌǇĂŶĚ
ƐĞĐŽŶĚĂƌǇĚĂƚĂŝƐŶŽƚĞƐƚĂďůŝƐŚĞĚ͘/ŶƐŽŵĞĂƌĞĂƐŽĨƉŚĂƌŵĂĐĞƵƟĐĂůƐƵƉƉůǇĚĞĮĐŝƚƐŚĂǀĞďĞĞŶ
ƌĞǀĞĂůĞĚ͘/ŶĂĚĚŝƟŽŶ͕ĂŶĞǆĂŵŝŶĂƟŽŶŽĨƚŚĞĐĂƌĞƐŝƚƵĂƟŽŶŝƐŽŌĞŶŝŶĚĞƉĞŶĚĞŶƚŽĨƚŚĞƐƚĂŐĞŽĨ
ƚŚĞĚŝƐĞĂƐĞĂŶĚƚŚĞƉĂůůŝĂƟǀĞƉŚĂƐĞŽĨĚĞŵĞŶƟĂŝƐĨƌĞƋƵĞŶƚůǇŶŽƚĐŽŶƐŝĚĞƌĞĚ͘ĐůĞĂƌƌĞƐĞĂƌĐŚ
ŐĂƉĐĂŶĂůƐŽďĞƐŚŽǁŶĨŽƌŝŶƉĂƟĞŶƚŚŽƐƉŝƚĂůĐĂƌĞ͘
Conclusion: KǀĞƌƚŚĞůĂƐƚĨĞǁǇĞĂƌƐ͕ŚĞĂůƚŚĐĂƌĞƌĞƐĞĂƌĐŚŚĂƐĞǀŽůǀĞĚŝŶƚŽĂŶŝŵƉŽƌƚĂŶƚĚŝƐĐŝͲ
ƉůŝŶĞĂŶĚǁŝůůĐŽŶƟŶƵĞƚŽŐƌŽǁĚƵĞƚŽĐƵƌƌĞŶƚƉŽůŝĐǇŵĞĂƐƵƌĞƐŝŶ'ĞƌŵĂŶǇ͘ůƐŽ͕ĂŶŝŶĐƌĞĂƐĞŝŶ
ƐƚƵĚŝĞƐŝŶŚĞĂůƚŚƐĞƌǀŝĐĞƐƌĞƐĞĂƌĐŚŝŶǀĞƐƟŐĂƟŶŐĚĞŵĞŶƟĂĐŽƵůĚďĞŝĚĞŶƟĮĞĚŝŶƌĞĐĞŶƚǇĞĂƌƐ͘
dŚĞǁŝĚĞƌĂŶŐĞŽĨƚŽƉŝĐƐĐŽǀĞƌĞĚďǇƚŚĞĮĞůĚ Ɛ͛ƌĞƐĞĂƌĐŚƌĞǀĞĂůƐĚĞĮĐŝƚƐ͘dŚĞĂƵƚŚŽƌǭƐƚŚƌĞĞ
ƉŝŽŶĞĞƌŝŶŐƐƚƵĚŝĞƐƉƌŽǀŝĚĞŝŶĨŽƌŵĂƟŽŶŽŶƐƉĞĐŝĮĐĐĂƌĞƐŝƚƵĂƟŽŶƐĂŶĚƚŚĞƐƚĂƚƵƐƋƵŽŽĨƚŚĞ
ĐĂƌĞŽĨĚĞŵĞŶƟĂƉĂƟĞŶƚƐĨŽƌƚŚĞĮƌƐƚƟŵĞ͘
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Einleitung 
ŝĞ&ŽƌƐĐŚƵŶŐƐĂŬƟǀŝƚćƚĞŶĂƵĨĚĞŵ'ĞďŝĞƚĚĞŵĞŶƟĞůůĞƌƌŬƌĂŶŬƵŶŐĞŶƐŝŶĚƐĞŝƚŶĚĞĚĞƌϵϬĞƌ
:ĂŚƌĞĚĞƵƚůŝĐŚĂŶŐĞƐƟĞŐĞŶ͘^ĐŚŽŶŝŵsŝĞƌƚĞŶĞƌŝĐŚƚǌƵƌ>ĂŐĞĚĞƌćůƚĞƌĞŶ'ĞŶĞƌĂƟŽŶĂƵƐĚĞŵ
:ĂŚƌϮϬϬϮǁŝƌĚĂďĞƌĂůůĞƌĚŝŶŐƐďĞŵćŶŐĞůƚ͕ĚĂƐƐĚĞƌŶƚĞŝůĚĞƌĚĞƵƚƐĐŚĞŶ&ŽƌƐĐŚƵŶŐŶƵƌĞŝŶĞŶ
ŬůĞŝŶĞŶdĞŝůĚŝĞƐĞƌǁĞůƚǁĞŝƚĞŶ^ƚĞŝŐĞƌƵŶŐƐƌĂƚĞĂŶWƵďůŝŬĂƟŽŶĞŶƺďĞƌĚŝĞƐĞƐdŚĞŵĞŶŐĞďŝĞƚ
ĂƵƐŵĂĐŚƚ;ƵŶĚĞƐŵŝŶŝƐƚĞƌŝƵŵĨƺƌ&ĂŵŝůŝĞŶ͖^ĞŶŝŽƌĞŶ͖&ƌĂƵĞŶƵŶĚ:ƵŐĞŶĚ͕ϮϬϬϮͿ͘tćŚƌĞŶĚ
ĞƵƚƐĐŚůĂŶĚŝŶĚĞƌďŝŽŵĞĚŝǌŝŶŝƐĐŚĞŶ'ƌƵŶĚůĂŐĞŶĨŽƌƐĐŚƵŶŐǁŝĞĂƵĐŚŝŵĞƌĞŝĐŚĚĞƌŝĂŐŶŽƐƟŬ
ŐƌŽƘĞƌĨŽůŐĞǌƵǀĞƌďƵĐŚĞŶŚĂƚ͕ĮŶĚĞƚĚŝĞsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐĞƌƐƚƐĞŝƚŶĚĞĚĞƌϵϬĞƌ:ĂŚƌĞ
ĞĚĞƵƚƵŶŐ;,ƺůů͕ϮϬϭϲͿ͘ĞƐŽŶĚĞƌƐĚŝĞ'ƌƺŶĚƵŶŐĚĞƐĞƵƚƐĐŚĞŶĞŶƚƌƵŵƐĨƺƌEĞƵƌŽĚĞŐĞͲ
ŶĞƌĂƟǀĞƌŬƌĂŶŬƵŶŐĞŶ;EͿŝŵ:ĂŚƌϮϬϬϵƐŽůůŵŝƚƐĞŝŶĞŵ^ĐŚǁĞƌƉƵŶŬƚĂƵĨƚƌĂŶƐůĂƟŽŶĂůĞ
&ŽƌƐĐŚƵŶŐ͕ĂůƐŽĚĞƌsĞƌďŝŶĚƵŶŐǀŽŶ'ƌƵŶĚůĂŐĞŶĨŽƌƐĐŚƵŶŐ͕ŬůŝŶŝƐĐŚĞƌ&ŽƌƐĐŚƵŶŐ͕WŽƉƵůĂƟŽŶƐͲ
ĨŽƌƐĐŚƵŶŐƵŶĚsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐ͕ĚĞŶ&ŽƌƐĐŚƵŶŐƐƐƚĂŶĚŽƌƚĞƵƚƐĐŚůĂŶĚŝŶĞǌƵŐĂƵĨ
ŶĞƵƌŽĚĞŐĞŶĞƌĂƟǀĞƌŬƌĂŶŬƵŶŐĞŶĂƵƐďĂƵĞŶ;ĞƵƚƐĐŚĞƐĞŶƚƌƵŵĨƺƌEĞƵƌŽĚĞŐĞŶĞƌĂƟǀĞ
ƌŬƌĂŶŬƵŶŐĞŶ͕ϮϬϭϲďͿ͘
ŝĞǀŽƌůŝĞŐĞŶĚĞƌďĞŝƚŚĂƚǌƵŵŝĞů͕ĚŝĞ&ŽƌƐĐŚƵŶŐƐůĂŶĚƐĐŚĂŌǌƵŵdŚĞŵĂͣĞŵĞŶǌƵŶĚ
sĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐ͞ǌƵƵŶƚĞƌƐƵĐŚĞŶƵŶĚĚŝĞĂŬƚƵĞůůĞsĞƌƐŽƌŐƵŶŐƐƐŝƚƵĂƟŽŶĂŶŚĂŶĚĞŝŶĞƌ
ƐǇƐƚĞŵĂƟƐĐŚĞŶ>ŝƚĞƌĂƚƵƌƌĞĐŚĞƌĐŚĞƵŶĚŝŵ<ŽŶƚĞǆƚĚĞƌĞŝŐĞŶĞŶĚƌĞŝWƵďůŝŬĂƟŽŶĞŶ͕ĚŝĞĚŝĞ
'ƌƵŶĚůĂŐĞĚĞƌǀŽƌůŝĞŐĞŶĚĞŶƌďĞŝƚďŝůĚĞŶ͕ǌƵďĞǁĞƌƚĞŶ͘
ĞŶ,ŝŶƚĞƌŐƌƵŶĚĚŝĞƐĞƌƌďĞŝƚůŝĞĨĞƌŶĚŝĞƚŚĞŽƌĞƟƐĐŚĞŶ'ƌƵŶĚůĂŐĞŶĨƺƌĚŝĞĚƌĞŝWƵďůŝŬĂƟŽŶĞŶ
ĚĞƌŬƵŵƵůĂƟǀĞŶŝƐƐĞƌƚĂƟŽŶ͘,ŝĞƌĨƺƌǁŝƌĚǌƵŶćĐŚƐƚĂƵĨĚŝĞϰ͘^ćƵůĞĚĞƌ'ĞƐƵŶĚŚĞŝƚƐĨŽƌƐĐŚƵŶŐ͕
ĚŝĞsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐ͕ĞŝŶŐĞŐĂŶŐĞŶ͕ĚĞƌĞŶƵĨŐĂďĞŶ͕ŝĞůĞƵŶĚDĞƚŚŽĚĞŶǀŽƌŐĞƐƚĞůůƚƵŶĚ
ĚŝĞŶƚǁŝĐŬůƵŶŐĚĞƌsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐŝŶĞƵƚƐĐŚůĂŶĚďĞƐĐŚƌŝĞďĞŶ͘ĂƌĂƵĨĨŽůŐĞŶĚǁĞƌĚĞŶ
ŐƌƵŶĚůĞŐĞŶĚĞƐƉĞŬƚĞĚĞƌĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐďĞǌƺŐůŝĐŚdŚĞƌĂƉŝĞͲƵŶĚŝĂŐŶŽƐƟŬŵƂŐůŝĐŚŬĞŝͲ
ƚĞŶƐŽǁŝĞĂŬƚƵĞůůĞƌŬƌĂŶŬƵŶŐƐǌĂŚůĞŶǀŽƌŐĞƐƚĞůůƚ͕ƵŵĂďƐĐŚůŝĞƘĞŶĚ,ĞƌĂƵƐĨŽƌĚĞƌƵŶŐĞŶŝŶĚĞƌ
sĞƌƐŽƌŐƵŶŐĚĞŵĞŶƟĞůůĞƌŬƌĂŶŬƚĞƌDĞŶƐĐŚĞŶǌƵďĞŶĞŶŶĞŶ͘/ŵ<ĂƉŝƚĞůϰǁĞƌĚĞŶĚŝĞĚƌĞŝ
ĞŝŐĞŶĞŶWƵďůŝŬĂƟŽŶĞŶŝŶ<ƺƌǌĞǀŽƌŐĞƐƚĞůůƚ͘ĂƐĂŶƐĐŚůŝĞƘĞŶĚĞ<ĂƉŝƚĞůϱŽƌĚŶĞƚĚŝĞĚƌĞŝ'ƌƵŶĚͲ
ůĂŐĞŶĂƌďĞŝƚĞŶĚƵƌĐŚĞŝŶĞƐǇƐƚĞŵĂƟƐĐŚĞ>ŝƚĞƌĂƚƵƌƌĞĐŚĞƌĐŚĞǌƵƌsĞƌƐŽƌŐƵŶŐƐƐŝƚƵĂƟŽŶǀŽŶ
ĞŵĞŶǌŬƌĂŶŬĞŶŝŶĞƵƚƐĐŚůĂŶĚŝŶĚĞŶĂŬƚƵĞůůĞŶ&ŽƌƐĐŚƵŶŐƐŬŽŶƚĞǆƚĞŝŶ͘ŝĞ^ĐŚůƵƐƐĨŽůŐĞƌƵŶͲ
ŐĞŶĂƵƐĚĞŶƌŐĞďŶŝƐƐĞŶĚĞƌĚƌĞŝWƵďůŝŬĂƟŽŶĞŶƐŽǁŝĞĚŝĞƌŐĞďŶŝƐƐĞĚĞƌ>ŝƚĞƌĂƚƵƌƌĞĐŚĞƌĐŚĞ
ǁĞƌĚĞŶĚŝƐŬƵƟĞƌƚƵŶĚŝŶĞŝŶĞŵ&ĂǌŝƚǌƵƐĂŵŵĞŶŐĞĨĂƐƐƚ͘
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1 Versorgungsforschung
1.1 Aufgaben und Ziele der Versorgungsforschung
ŝĞsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐŐŝůƚŶĞďĞŶ'ƌƵŶĚůĂŐĞŶĨŽƌƐĐŚƵŶŐ͕ŬƌĂŶŬŚĞŝƚƐŽƌŝĞŶƟĞƌƚĞƌƵŶĚ
ŬůŝŶŝƐĐŚĞƌ&ŽƌƐĐŚƵŶŐĂůƐϰ͘^ćƵůĞĚĞƌ'ĞƐƵŶĚŚĞŝƚƐĨŽƌƐĐŚƵŶŐ;EĞƵŐĞďĂƵĞƌet al.͕ϮϬϬϴͿ͘
^ŝĞǁŝƌĚĚĂŚĞƌŚćƵĮŐĂƵĐŚĂůƐĚŝĞͣůĞƚǌƚĞDĞŝůĞ͞ĚĞƐ'ĞƐƵŶĚŚĞŝƚƐƐǇƐƚĞŵƐďĞǌĞŝĐŚŶĞƚ͕ǁĞŝůƐŝĞ
ĚŝĞhŵƐĞƚǌƵŶŐĚĞƌƌŐĞďŶŝƐƐĞĚĞƌŬůŝŶŝƐĐŚĞŶ&ŽƌƐĐŚƵŶŐŝŶĚŝĞWƌĂǆŝƐƵŶƚĞƌůůƚĂŐƐďĞĚŝŶŐƵŶŐĞŶ
ͣŚŝŶƐŝĐŚƚůŝĐŚŝŚƌĞƌtŝƌŬƵŶŐĂƵĨYƵĂůŝƚćƚƵŶĚĸǌŝĞŶǌŝŶŝŶĚŝǀŝĚƵĞůůĞƌƵŶĚƐŽǌŝŽƂŬŽŶŽŵŝƐĐŚĞƌ
WĞƌƐƉĞŬƟǀĞ͟;^ĐŚƌĂƉƉĞet al.͕ϮϬϬϱ͗ϮϵϭϴͿƵŶƚĞƌƐƵĐŚƚ;EĞƵŐĞďĂƵĞƌet al.͕ϮϬϬϴͿ͘sĞƌƐŽƌŐƵŶŐƐͲ
ĨŽƌƐĐŚƵŶŐĂŶĂůǇƐŝĞƌƚĨŽůŐůŝĐŚ͕ŽďƐŝĐŚĚŝĞĂďƐŽůƵƚĞtŝƌŬƐĂŵŬĞŝƚĞŝŶĞƌDĞƚŚŽĚĞĂƵƐĚĞƌ
ŬůŝŶŝƐĐŚĞŶ^ƚƵĚŝĞ;ͣĞĸĐĂĐǇ͞ͿĂƵĐŚŝŶĚĞŶƉƌĂŬƟƐĐŚĞŶWĂƟĞŶƚĞŶĂůůƚĂŐ;ƌĞůĂƟǀĞtŝƌŬƐĂŵŬĞŝƚ͗
ͣĞīĞĐƟǀĞŶĞƐƐ͞ͿƺďĞƌĨƺŚƌĞŶůćƐƐƚ;WĨĂīΘ^ĐŚƌĂƉƉĞ͕ϮϬϭϭͿ͕ŽĚĞƌŽďĞŝŶƐŽŐĞŶĂŶŶƚĞƌ
ͣĞīĞĐƟǀĞŶĞƐƐŐĂƉ͞ďĞƐƚĞŚƚ͘ůůĞƌĚŝŶŐƐŝƐƚsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐŶŝĐŚƚŶƵƌĚĂĨƺƌǌƵƐƚćŶĚŝŐ͕
ĚŝĞmďĞƌĨƺŚƌƵŶŐĚĞƌŬůĂƌĞŶƌŐĞďŶŝƐƐĞĚĞƌŬůŝŶŝƐĐŚĞŶ&ŽƌƐĐŚƵŶŐŝŶĚŝĞŬŽŵƉůĞǆĞsĞƌƐŽƌŐƵŶŐƐͲ
ƌĞĂůŝƚćƚǌƵƵŶƚĞƌƐƵĐŚĞŶ͕ǀŝĞůŵĞŚƌǀĞƌƐƚĞŚƚƐŝĞƐŝĐŚĂůƐ„ein fachübergreifendes Forschungsge-
biet, das die Kranken- und Gesundheitsversorgung und ihre Rahmenbedingungen beschreibt 
ƵŶĚŬĂƵƐĂůĞƌŬůćƌƚ͕ǌƵƌŶƚǁŝĐŬůƵŶŐǁŝƐƐĞŶƐĐŚĂŌůŝĐŚĨƵŶĚŝĞƌƚĞƌsĞƌƐŽƌŐƵŶŐƐŬŽŶǌĞƉƚĞďĞŝƚƌćŐƚ͕
ĚŝĞhŵƐĞƚǌƵŶŐŶĞƵĞƌsĞƌƐŽƌŐƵŶŐƐŬŽŶǌĞƉƚĞďĞŐůĞŝƚĞŶĚĞƌĨŽƌƐĐŚƚƵŶĚĚŝĞtŝƌŬƐĂŵŬĞŝƚǀŽŶ 
sĞƌƐŽƌŐƵŶŐƐƐƚƌƵŬƚƵƌĞŶƵŶĚʹƉƌŽǌĞƐƐĞŶƵŶƚĞƌůůƚĂŐƐďĞĚŝŶŐƵŶŐĞŶĞǀĂůƵŝĞƌƚ͞;WĨĂī͕ϮϬϬϯ͗ϭϯͿ͘
tĂƌƵŵŝƐƚsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐŝŵĞƌĞŝĐŚĞŵĞŶǌƺďĞƌŚĂƵƉƚŶŽƚǁĞŶĚŝŐ͍ƵĐŚǁĞŶŶĨƺƌĚŝĞ
ĞŵĞŶǌŬĞŝŶĞŬĂƵƐĂůĞdŚĞƌĂƉŝĞǌƵƌsĞƌĨƺŐƵŶŐƐƚĞŚƚ͕ƐŽƐƚĞŚĞŶĚŽĐŚǀŝĞůĞĞŚĂŶĚůƵŶŐƐŵƂŐůŝĐŚͲ
ŬĞŝƚĞŶǌƵƌsĞƌĨƺŐƵŶŐ͕ƵŵƐƉĞǌŝĮƐĐŚĞ^ǇŵƉƚŽŵĞǌƵďĞŚĂŶĚĞůŶƵŶĚƐŽŵŝƚĚŝĞ>ĞďĞŶƐƋƵĂůŝƚćƚǌƵ
ĞƌŚĂůƚĞŶŽĚĞƌŐĂƌǌƵĞƌŚƂŚĞŶ͘ŝĞ&ƌĂŐĞŝƐƚĂůƐŽǀŝĞůŵĞŚƌ͕ ǁĞůĐŚĞƉŇĞŐĞƌŝƐĐŚĞŶ͕ŵĞĚŝǌŝŶŝƐĐŚĞŶ
ŽĚĞƌƌĞŚĂďŝůŝƚĂƟǀĞŶ>ĞŝƐƚƵŶŐĞŶŝŵsĞƌƐŽƌŐƵŶŐƐĂůůƚĂŐďĞŝŵWĂƟĞŶƚĞŶϭĂŶŬŽŵŵĞŶƵŶĚǁŝƌŬĞŶ
;ƵŶĚĞƐŵŝŶŝƐƚĞƌŝƵŵĨƺƌŝůĚƵŶŐƵŶĚ&ŽƌƐĐŚƵŶŐ͕ϮϬϭϲͿ͘tĞƌĚĞŶĚŝĞĂŬƚƵĞůůĞŶĞŚĂŶĚůƵŶŐƐůĞŝƚͲ
ůŝŶŝĞŶĞŝŶŐĞŚĂůƚĞŶƵŶĚƵŵŐĞƐĞƚǌƚ͍'ŝďƚĞƐmďĞƌͲ͕hŶƚĞƌͲŽĚĞƌ&ĞŚůǀĞƌƐŽƌŐƵŶŐ͍ƵĐŚǁĞŶŶĚĂƐ
ĚĞƵƚƐĐŚĞ'ĞƐƵŶĚŚĞŝƚƐƐǇƐƚĞŵǌƵĚĞŶďĞƐƚĞŶĚĞƌtĞůƚŐĞŚƂƌƚ͕ƐŝŶĚŶŝĐŚƚŶƵƌĚŝĞWƌŽďůĞŵĞŝŶ
ĚĞƌWůĂŶƵŶŐ͕KƌŐĂŶŝƐĂƟŽŶƵŶĚ^ƚĞƵĞƌƵŶŐĚĞƌŐĞƐƵŶĚŚĞŝƚůŝĐŚĞŶsĞƌƐŽƌŐƵŶŐŐĞƐƟĞŐĞŶ͕ƐŝĞƐŝŶĚ
ĂƵĐŚŬŽŵƉůĞǆĞƌƵŶĚŬŽŶŇŝŬƚƌĞŝĐŚĞƌŐĞǁŽƌĚĞŶͲŝŶĞŝŶĞŵ^ƉĂŶŶƵŶŐƐĨĞůĚǀŽŶŬŶĂƉƉĞŶZĞƐƐŽƵƌͲ
ĐĞŶ͕ŵĞĚŝǌŝŶŝƐĐŚĞŵ&ŽƌƚƐĐŚƌŝƩƵŶĚƐŝĐŚćŶĚĞƌŶĚĞƌƌǁĂƌƚƵŶŐƐŚĂůƚƵŶŐĞŶƵŶĚWƌćĨĞƌĞŶǌĞŶ͕
ĞƌŬůćƌĞŶZĂƐƉĞƵŶĚ<ŽůůĞŐĞŶ;ϮϬϭϬͿ͘,ŝĞƌƐĞƚǌƚĚŝĞsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐĂŶƵŶĚƵŶƚĞƌƐƵĐŚƚĚŝĞ
sĞƌƐŽƌŐƵŶŐƐǁŝƌŬůŝĐŚŬĞŝƚ͗ƐŝĞĞƌŚĞďƚ/ŶĨŽƌŵĂƟŽŶĞŶ͕ĂŶĂůǇƐŝĞƌƚWƌŽďůĞŵĨĞůĚĞƌ͕ ŐĞŶĞƌŝĞƌƚ>ƂƐƵŶŐƐͲ
ϭ/ŵĨŽůŐĞŶĚĞŶdĞǆƚǁƵƌĚĞďĞŝĚĞƌŶŐĂďĞǀŽŶWĞƌƐŽŶĞŶďĞǌĞŝĐŚŶƵŶŐĞŶũĞǁĞŝůƐĚŝĞŵćŶŶůŝĐŚĞ&Žƌŵ
 ĂŶŐĞǁĂŶĚƚ͘ŝĞƐĞƌĨŽůŐƚĞĂƵƐƐĐŚůŝĞƘůŝĐŚǌƵƌsĞƌďĞƐƐĞƌƵŶŐĚĞƌ>ĞƐďĂƌŬĞŝƚ͘
ϯ:͘WĞƚĞƌƐĞŶʹsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐďĞŝĞŵĞŶǌ
ŵƂŐůŝĐŚŬĞŝƚĞŶƵŶĚĞǀĂůƵŝĞƌƚĚŝĞƐĞ͘Ğƌ'ĞŐĞŶƐƚĂŶĚĚĞƌsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐŬĂŶŶĂŶŚĂŶĚĚĞƐ
ƐǇƐƚĞŵƚŚĞŽƌĞƟƐĐŚĞŶDŽĚĞůůƐŶĂĐŚWĨĂī;WĨĂī͕ϮϬϬϯͿďĞƐĐŚƌŝĞďĞŶǁĞƌĚĞŶ͘
Versorgungssystem
Abbildung 1: ^ǇƐƚĞŵƚŚĞŽƌĞƟƐĐŚĞƐDŽĚĞůůĚĞƐsĞƌƐŽƌŐƵŶŐƐƐǇƐƚĞŵƐ͕ĞŝŐĞŶĞĂƌƐƚĞůůƵŶŐŶĂĐŚWĨĂī;WĨĂī͕ϮϬϬϯͿ
hŶƚĞƌĚĞƌŶŶĂŚŵĞ͕ĚĂƐƐĚŝĞĞŝŶǌĞůŶĞŶůĞŵĞŶƚĞŝŶĞŝŶĞŵŬĂƵƐĂůĞŶƵƐĂŵŵĞŶŚĂŶŐƐƚĞŚĞŶ͕ǁŝƌĚ
ĚĞƵƚůŝĐŚ͕ĚĂƐƐĞŝŶĞsŝĞůǌĂŚůǀŽŶŝŶŇƵƐƐĨĂŬƚŽƌĞŶĂƵĨƵŶƚĞƌƐĐŚŝĞĚůŝĐŚĞŶďĞŶĞŶĚĂƐKƵƚĐŽŵĞďĞͲ
ĞŝŶŇƵƐƐĞŶŬĂŶŶ;ƌŶƐƚŵĂŶŶ͕ϮϬϭϭͿ͘ƵĨŐƌƵŶĚĚĞƌsŝĞůǌĂŚůĚŝĞƐĞƌĞīĞŬƚŵŽĚŝĮǌŝĞƌĞŶĚĞŶsĂƌŝĂďůĞŶ
ǁŝƌĚĚĂƐsĞƌƐŽƌŐƵŶŐƐŐĞƐĐŚĞŚĞŶ͕ŝŶƐďĞƐŽŶĚĞƌĞĚĞƌĞƌĞŝĐŚdŚƌŽƵŐŚƉƵƚ͕ĂůƐͣďůĂĐŬͲďŽǆ͞ďĞǌĞŝĐŚͲ
ŶĞƚ;'ůĂĞƐŬĞet al.͕ϮϬϬϵͿ͘&ƌĂŐĞŶĚĞƌsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐŬƂŶŶĞŶƐŝĐŚĂƵĨĚŝĞWĂƟĞŶƚĞŶĞďĞŶĞ
ďĞǌŝĞŚĞŶ͕ĂƵĨĚŝĞƉƌŽĨĞƐƐŝŽŶĞůůĞďĞŶĞ͕ĚŝĞďĞŶĞĚĞƌKƌŐĂŶŝƐĂƟŽŶƵŶĚĂƵĨĚŝĞ^ǇƐƚĞŵĞďĞŶĞ͘
ĂƐŝĞůĚĞƌsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐŝƐƚĞƐ͕ĚĂƐƐŶĞƵĞƐtŝƐƐĞŶƺďĞƌĚŝĞƉƌĂŬƟƐĐŚĞ'ĞƐƵŶĚŚĞŝƚƐͲ
ƵŶĚ<ƌĂŶŬĞŶǀĞƌƐŽƌŐƵŶŐǌƵĞŝŶĞƌƐƚĞƟŐĞŶsĞƌďĞƐƐĞƌƵŶŐĚĞƌsĞƌƐŽƌŐƵŶŐĂƵĨǁŝƐƐĞŶƐĐŚĂŌůŝĐŚĞƌ
'ƌƵŶĚůĂŐĞĨƺŚƌƚ;WĨĂī͕ϮϬϬϯͿ͘EƵƌƐŽŬƂŶŶĞŶĚŝĞŬƚĞƵƌĞŝŵ'ĞƐƵŶĚŚĞŝƚƐǁĞƐĞŶʹŽďŝŵ<ƌĂŶŬĞŶͲ
ŚĂƵƐ͕ŝŶWŇĞŐĞŚĞŝŵĞŶ͕ŝŶĚĞƌćƌǌƚůŝĐŚĞŶ^ĞůďƐƚǀĞƌǁĂůƚƵŶŐŽĚĞƌĂƵĐŚĂƵĨƉŽůŝƟƐĐŚĞƌďĞŶĞͲŝŚƌĞ
ŶƚƐĐŚĞŝĚƵŶŐĞŶĂƵĨǁŝƐƐĞŶƐĐŚĂŌůŝĐŚĞŶĂůǇƐĞŶƵŶĚhŶƚĞƌƐƵĐŚƵŶŐĞŶďĂƵĞŶ͘/ŶĞŝŶĞŵͣůĞƌŶĞŶĚĞŶ
'ĞƐƵŶĚŚĞŝƚƐͲƵŶĚsĞƌƐŽƌŐƵŶŐƐƐǇƐƚĞŵ͞ŬƂŶŶĞŶƐŽĚŝĞĚƌĞŝ'ƌƵŶĚƐćƚǌĞĚĞƌsĞƌƐŽƌŐƵŶŐʹWĂƟĞŶͲ
ƚĞŶŽƌŝĞŶƟĞƌƵŶŐ͕YƵĂůŝƚćƚƵŶĚtŝƌƚƐĐŚĂŌůŝĐŚŬĞŝƚʹĞƌƺĐŬƐŝĐŚƟŐƵŶŐĮŶĚĞŶ
;EĞƵŐĞďĂƵĞƌet al.͕ϮϬϬϴͿ͘
Input
ͻWĂƟĞŶƚĞŶ
ͻZĞƐƐŽƵƌĐĞŶ
ͻ'ĞƐƵŶĚŚĞŝƚƐĚŝĞŶƐƚůĞŝƐƚĞƌ
;ǌ͘͘YƵĂůŝĮŬĂƟŽŶ͕
DŽƟǀĂƟŽŶͿ
ͻ'ĞůĚ
Throughput
ͻ<ŽŶƚĞǆƚĚĞƌ
  'ĞƐƵŶĚŚĞŝƚƐůĞŝƐƚƵŶŐ
ͻ^ƚƌƵŬƚƵƌĞŶ
ͻWƌŽǌĞƐƐĞ
ͻdĞĐŚŶŽůŽŐŝĞ
Output
ͻsĞƌƐŽƌŐƵŶŐƐůĞŝƐƚƵŶŐ
 ;ǌ͘͘WŇĞŐĞͲ͕ŝĂŐŶŽƐƟŬͲ͕
ĞƌĂƚƵŶŐƐůĞŝƐƚƵŶŐͿ
Outcome
ͻŬƂƌƉĞƌůŝĐŚĞƌ
ͻƉƐǇĐŚŝƐĐŚĞƌ
ͻǀĞƌŚĂůƚĞŶƐďĞǌŽŐĞŶĞƌ
ͻƐŽǌŝĂůĞƌ
ͻŬƵůƚƵƌĞůůĞƌ
ͻǌ͘͘ǀĞƌďĞƐƐĞƌƚĞ
>ĞďĞŶƐƋƵĂůŝƚćƚ

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1.2 Methoden der Versorgungsforschung
ŝĞsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐŝƐƚĞŝŶŚĞƚĞƌŽŐĞŶĞƐ&ŽƌƐĐŚƵŶŐƐĨĞůĚ͕ǁĞůĐŚĞƐǀŝĞůĨćůƟŐĞ&ƌĂŐĞƐƚĞůůƵŶŐĞŶ
ďĞĂƌďĞŝƚĞƚ͕ĂŶĚĞŶĞŶŵĞŚƌĞƌĞŝƐǌŝƉůŝŶĞŶďĞƚĞŝůŝŐƚƐŝŶĚƵŶĚĚŝĞ/ŶĨŽƌŵĂƟŽŶĞŶƵŶƚĞƌƐĐŚŝĞĚůŝͲ
ĐŚĞƌ,ĞƌŬƵŶŌĞƌĨŽƌĚĞƌŶ;ƵŶĚĞƐŵŝŶŝƐƚĞƌŝƵŵĨƺƌŝůĚƵŶŐƵŶĚ&ŽƌƐĐŚƵŶŐ͕ϮϬϭϲͿ͘ůƐƚƌĂŶƐĚŝƐͲ
ǌŝƉůŝŶćƌĞƐ&ŽƌƐĐŚƵŶŐƐŐĞďŝĞƚƌĞŝĐŚƚĞƐǀŽŵ sͣĞƌƐƚĞŚĞŶ͞ĚĞƌDĞŶƐĐŚĞŶŝŵsĞƌƐŽƌŐƵŶŐƐƐǇƐƚĞŵ
ƺďĞƌ<ĞŶŶƚŶŝƐƐĞĚĞƌZĂŚŵĞŶďĞĚŝŶŐƵŶŐĞŶĚĞƐ^ǇƐƚĞŵƐďŝƐŚŝŶǌƵŝŶƚĞƌǀĞŶƟŽŶĞůůĞŶ^ƚƵĚŝĞŶ
ƵŶƚĞƌůůƚĂŐƐďĞĚŝŶŐƵŶŐĞŶ͘ŝĞ'ƌƵŶĚƚǇƉĞŶǀŽŶǀĞƌƐŽƌŐƵŶŐƐǁŝƐƐĞŶƐĐŚĂŌůŝĐŚĞŶ^ƚƵĚŝĞŶŬƂŶŶĞŶ
ŶĂĐŚZĂƐƉĞƵŶĚ<ŽůůĞŐĞŶ;ϮϬϭϬͿƐŝĞďĞŶ<ĂƚĞŐŽƌŝĞŶǌƵŐĞŽƌĚŶĞƚǁĞƌĚĞŶ͗ĚĞƐŬƌŝƉƟǀ͕ ƉƌŽŐŶŽƐͲ
ƟƐĐŚ͕ĞǀĂůƵĂƟǀ͕ ĂŶĂůǇƟƐĐŚ͕;ƋƵĂƐŝͲͿĞǆƉĞƌŝŵĞŶƚĞůů͕ƉůĂŶĞŶĚͲďĞƌĂƚĞŶĚŽĚĞƌƚŚĞŽƌĞƟƐĐŚ͘sĞƌƐŽƌͲ
ŐƵŶŐƐĨŽƌƐĐŚƵŶŐďĞŶƂƟŐƚĚĂƐŐĞƐĂŵƚĞ^ƉĞŬƚƌƵŵĚĞƌƋƵĂŶƟƚĂƟǀĞŶƵŶĚƋƵĂůŝƚĂƟǀĞŶDĞƚŚŽĚĞŶ
;^ĐŚŵĂĐŬĞ͕ϮϬϬϳͿ͕ƐŝĞǀĞƌĨƺŐƚŶŝĐŚƚƺďĞƌĞŝŶĞŐĞƐŽŶĚĞƌƚĞ&ŽƌƐĐŚƵŶŐƐŵĞƚŚŽĚŝŬ͕dĞĐŚŶŝŬĞŶŽĚĞƌ
/ŶƐƚƌƵŵĞŶƚĞ͕ǀŝĞůŵĞŚƌďĞĚŝĞŶƚƐŝĞƐŝĐŚĚĞƌDĞƚŚŽĚĞŶĚĞƌďĞƚĞŝůŝŐƚĞŶŝƐǌŝƉůŝŶĞŶ͘ĂǌƵǌćŚůƚ
ďĞŝƐƉŝĞůƐǁĞŝƐĞĚŝĞƉŝĚĞŵŝŽůŽŐŝĞ͕'ĞƐƵŶĚŚĞŝƚƐƂŬŽŶŽŵŝĞŽĚĞƌĂƵĐŚĚŝĞ^ŽǌŝŽůŽŐŝĞ;WĨĂīΘ
^ĐŚƌĂƉƉĞ͕ϮϬϭϭͿ͘ŝĞ,ĞƌĂƵƐĨŽƌĚĞƌƵŶŐďĞƐƚĞŚƚĚĂƌŝŶ͕ĨƺƌĚŝĞǌƵďĞĂƌďĞŝƚĞŶĚĞ&ƌĂŐĞƐƚĞůůƵŶŐĚĂƐ
ĂŶŐĞŵĞƐƐĞŶĞ&ŽƌƐĐŚƵŶŐƐĚĞƐŝŐŶǌƵďĞƐƟŵŵĞŶͲƵŶĚŶŝĐŚƚƵŵŐĞŬĞŚƌƚ;'ůĂĞƐŬĞet al.͕ϮϬϬϵͿ͘
EĞƵŐĞďĂƵĞƌƵŶĚ<ŽůůĞŐĞŶƐĞŚĞŶǀŽƌĂůůĞŵtĞŝƚĞƌĞŶƚǁŝĐŬůƵŶŐƐďĞĚĂƌĨŝŶĚĞƌ<ŽŵďŝŶŝĞƌƵŶŐ
ƋƵĂůŝƚĂƟǀĞƌƵŶĚƋƵĂŶƟƚĂƟǀĞƌDĞƚŚŽĚĞŶ͕ĚĞƌdƌŝĂŶŐƵůĂƟŽŶ͕ƐŽǁŝĞŝŶĚĞƌŶĂůǇƐĞƵŶŬŽŶƚƌŽůͲ
ůŝĞƌƚĞƌ>ćŶŐƐƐĐŚŶŝƩĚĂƚĞŶĚĞƌsĞƌƐŽƌŐƵŶŐƐĞƉŝĚĞŵŝŽůŽŐŝĞ;EĞƵŐĞďĂƵĞƌet al.͕ϮϬϬϴͿ͘ĞƌŚćƵĮŐ
ĂƵŅŽŵŵĞŶĚĞŶ<ƌŝƟŬƺďĞƌĚŝĞŵĞƚŚŽĚŝƐĐŚĞYƵĂůŝƚćƚǀĞƌƐŽƌŐƵŶŐƐǁŝƐƐĞŶƐĐŚĂŌůŝĐŚĞƌ^ƚƵĚŝĞŶ
ƐŽůůĞŶŵŝƚĚĞƌĞƌƺĐŬƐŝĐŚƟŐƵŶŐŵĞŚƌĞƌĞƌǀŽƌůŝĞŐĞŶĚĞƌDĞŵŽƌĂŶĚĞŶǌƵDĞƚŚŽĚĞŶĨƺƌĚŝĞ
sĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐďĞŐĞŐŶĞƚǁĞƌĚĞŶ;'ůĂĞƐŬĞet al.͕ϮϬϬϵ͖ƌŶƐƚŵĂŶŶ͕ϮϬϭϭ͖EĞƵŐĞďĂƵĞƌ
et al.͕ϮϬϭϬ͖/ĐŬƐet al.͕ϮϬϭϬ͖ĂƵŵĂŶŶet al.͕ϮϬϭϲͿ͘
1.3 Versorgungsforschung in Deutschland
ĂƐdŚĞŵĂsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐŝƐƚŝŶĂůůĞƌDƵŶĚĞ͘ůůĞƌĚŝŶŐƐŝƐƚĚŝĞsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐ
ŵŝƚŝŚƌĞŶtƵƌǌĞůŶŝŶĚĞŶϵϬĞƌ:ĂŚƌĞŶŝŶĞƵƚƐĐŚůĂŶĚŶŝĐŚƚŶĞƵ͕ǀŝĞůŵĞŚƌŐĞďĞĞƐĞŝŶĞŶĞƵĞ
ƵĨŵĞƌŬƐĂŵŬĞŝƚĨƺƌĚŝĞƐĞƐ&ŽƌƐĐŚƵŶŐƐŐĞďŝĞƚ͕ƐŽZĂƐƉĞƵŶĚ<ŽůůĞŐĞŶ;ZĂƐƉĞet al.͕ϮϬϭϬͿ͘/Ŷ
ĚĞŶh^͕ĚĞŵhƌƐƉƌƵŶŐƐůĂŶĚĚĞƌsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐ͕ŐĂďĞƐďĞƌĞŝƚƐŝŶĚĞŶϭϵϱϬĞƌ:ĂŚƌĞŶ
ĚŝĞĞƌƐƚĞŶĞƐƚƌĞďƵŶŐĞŶǌƵŵƵƐďĂƵǀĞƌƐŽƌŐƵŶŐƐǁŝƐƐĞŶƐĐŚĂŌůŝĐŚĞƌ^ƚƌƵŬƚƵƌĞŶ͘,ŝĞƌŚĂƚƐŝĐŚ
ĚĞƌĞŐƌŝīͣ,ĞĂůƚŚ^ĞƌǀŝĐĞƐZĞƐĞĂƌĐŚ͞ĚƵƌĐŚŐĞƐĞƚǌƚ͘/ŶĞƵƚƐĐŚůĂŶĚĞƌĨŽůŐƚĞĚŝĞĞĂƌďĞŝƚƵŶŐ
ǁŝƐƐĞŶƐĐŚĂŌůŝĐŚĞƌ&ƌĂŐĞƐƚĞůůƵŶŐĞŶĂůƐsŽƌůćƵĨĞƌĚĞƌsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐǀŽƌŶĞŚŵůŝĐŚŝŵ
ZĂŚŵĞŶĚĞƌDĞĚŝǌŝŶƐŽǌŝŽůŽŐŝĞ͕ĚĞƌWƵďůŝĐͲ,ĞĂůƚŚͲ&ŽƌƐĐŚƵŶŐŽĚĞƌƵŶƚĞƌƐĐŚŝĞĚůŝĐŚĞƌŬůŝŶŝƐĐŚĞƌ
ŝƐǌŝƉůŝŶĞŶ;WĨĂīΘ^ĐŚƌĂƉƉĞ͕ϮϬϭϭͿ͘ZĂƐƉĞƵŶĚ<ŽůůĞŐĞŶ;ZĂƐƉĞet al.͕ϮϬϭϬͿŬŽŶŶƚĞŶŵĞŚƌĞƌĞ
ŶƚǁŝĐŬůƵŶŐƐůŝŶŝĞŶĚĞƌsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐĂƵƐŵĂĐŚĞŶ͗
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ůƐǁŝĐŚƟŐĞƌĂƵƐƚĞŝŶŝŶĚĞƌŶƚǁŝĐŬůƵŶŐĚĞƌsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐǁŝƌĚĚĂƐϭϵϴϵŝŶŝƟŝĞƌƚĞ
&ƂƌĚĞƌƉƌŽŐƌĂŵŵĚĞƐƵŶĚĞƐĨŽƌƐĐŚƵŶŐƐŵŝŶŝƐƚĞƌŝƵŵƐͣ'ĞƐƵŶĚŚĞŝƚƐǁŝƐƐĞŶƐĐŚĂŌĞŶʹ
WƵďůŝĐ,ĞĂůƚŚ͞ŐĞŶĂŶŶƚƵŶĚĚŝĞĚĂŵŝƚǀĞƌďƵŶĚĞŶĞŶƵƐͲƵŶĚtĞŝƚĞƌďŝůĚƵŶŐƐĂŬƟǀŝƚćƚĞŶǀŽŶ
WƵďůŝĐͲ,ĞĂůƚŚͲ^ƚƵĚŝĞŶŐćŶŐĞŶ͕ĚŝĞĚŝĞ'ƌƵŶĚůĂŐĞĚĞƌŶĞƵĞŶ sͣĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐƐŐĞŶĞƌĂƟŽŶ͞
ŐĞďŝůĚĞƚŚĂďĞŶ͘ĂƐŝŵ:ĂŚƌϮϬϬϬĨŽůŐĞŶĚĞŵĞŚƌũćŚƌŝŐĞ&ŽƌƐĐŚƵŶŐƐƉƌŽŐƌĂŵŵ sͣĞƌƐŽƌŐƵŶŐƐĨŽƌͲ
ƐĐŚƵŶŐ͞ĚĞƐD&ƵŶĚĚĞƌ'<sŝƐƚĚĂƐĞƌƐƚĞŶĂƟŽŶĂůĞWƌŽŐƌĂŵŵ͕ǁĞůĐŚĞƐĚĞŶĞŐƌŝīsĞƌͲ
ƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐĞǆƉůŝǌŝƚďĞŶĞŶŶƚ͘ĂƐ&ŽƌƐĐŚƵŶŐƐƉƌŽŐƌĂŵŵǁƵƌĚĞƵŶƚĞƌŝŶďĞǌŝĞŚƵŶŐĚĞƌ
WƌŝǀĂƚĞŶ<ƌĂŶŬĞŶǀĞƌƐŝĐŚĞƌƵŶŐĞŶƵŶĚĚĞƌĞƵƚƐĐŚĞŶZĞŶƚĞŶǀĞƌƐŝĐŚĞƌƵŶŐĨŽƌƚŐĞĨƺŚƌƚ͘'ůĞŝĐŚͲ
ǌĞŝƟŐǁŝĞƐĚĞƌĚĂŵĂůŝŐĞ^ĂĐŚǀĞƌƐƚćŶĚŝŐĞŶƌĂƚ;^sZͿĨƺƌĚŝĞ<ŽŶǌĞƌƟĞƌƚĞŬƟŽŶŝŵ'ĞƐƵŶĚŚĞŝƚƐͲ
ǁĞƐĞŶ;ŚĞƵƚĞ͗^ĂĐŚǀĞƌƐƚćŶĚŝŐĞŶƌĂƚǌƵƌĞŐƵƚĂĐŚƚƵŶŐĚĞƌŶƚǁŝĐŬůƵŶŐŝŵ'ĞƐƵŶĚŚĞŝƚƐǁĞƐĞŶͿ
ŝŶƐĞŝŶĞŵ'ƵƚĂĐŚƚĞŶĂƵƐĚĞŵ:ĂŚƌϭϵϵϱĂƵĨĚŝĞtŝĐŚƟŐŬĞŝƚĚĞƌ&ƂƌĚĞƌƵŶŐĚĞƌsĞƌƐŽƌŐƵŶŐƐĨŽƌͲ
ƐĐŚƵŶŐŚŝŶ͘Ğƌ^sZůƂƐƚĞĚĂŵŝƚĞŝŶĞĞďĂƩĞƺďĞƌĚŝĞ&ƌĂŐĞĂƵƐ͕ǁĂƐĚŝĞƌŝĐŚƟŐĞsĞƌƐŽƌŐƵŶŐƐͲ
ĨŽƌƐĐŚƵŶŐĨƺƌĚĂƐĚĞƵƚƐĐŚĞ'ĞƐƵŶĚŚĞŝƚƐǁĞƐĞŶƐĞŝ;WĨĂīΘ^ĐŚƌĂƉƉĞ͕ϮϬϭϭͿ͘ĞƌZĂƚďĞŬƌćŌŝŐƚĞ
ƐĞŝŶĞ&ŽƌĚĞƌƵŶŐŵŝƚĚĞƌ/ĚĞŶƟĮǌŝĞƌƵŶŐǀŽŶhŶƚĞƌͲ͕mďĞƌͲƵŶĚ&ĞŚůǀĞƌƐŽƌŐƵŶŐŝŵ'ĞƐƵŶĚŚĞŝƚƐͲ
ƐǇƐƚĞŵŝŵ'ƵƚĂĐŚƚĞŶϮϬϬϬͬϮϬϬϭ;^ĂĐŚǀĞƌƐƚćŶĚŝŐĞŶƌĂƚĨƺƌĚŝĞ<ŽŶǌĞƌƟĞƌƚĞŬƟŽŶŝŵ'ĞƐƵŶĚͲ
ŚĞŝƚƐǁĞƐĞŶ͕ϭϵϵϱ͕ϮϬϬϮͿ͘
/ŶĚĞŶ&ŽůŐĞũĂŚƌĞŶǁƵƌĚĞĚŝĞsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐŵĞŚƌƵŶĚŵĞŚƌƐŝĐŚƚďĂƌ͗Ğƌŝŵ:ĂŚƌϮϬϬϮ
ĞƌƐƚŵĂůŝŐƐƚĂƪŝŶĚĞŶĚĞĞƵƚƐĐŚĞ<ŽŶŐƌĞƐƐĨƺƌsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐ;<s&ͿŵŝƚĚĞƌ&ĞƐƚͲ
ƐĞƚǌƵŶŐĞŝŶĞƌ^ƚćŶĚŝŐĞŶ<ŽŶŐƌĞƐƐŬŽŵŵŝƐƐŝŽŶĂƵƐŵĞĚŝǌŝŶŝƐĐŚĞŶ͕ƉŇĞŐĞƌŝƐĐŚĞŶƵŶĚŐĞƐƵŶĚͲ
ŚĞŝƚƐǁŝƐƐĞŶƐĐŚĂŌůŝĐŚĞŶ&ĂĐŚŐĞƐĞůůƐĐŚĂŌĞŶŵƺŶĚĞƚĞϮϬϬϲŝŶĚĞƌ'ƌƺŶĚƵŶŐĚĞƐĞƵƚƐĐŚĞŶ
EĞƚǌǁĞƌŬƐsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐĞ͘s͘ ;Es&Ϳ;ĞƵƚƐĐŚĞƐEĞƚǌǁĞƌŬsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐ
Ğ͘s͘ ͕ϮϬϭϲͿ͘ƵĐŚĚŝĞĞƵƚƐĐŚĞ&ŽƌƐĐŚƵŶŐƐŐĞŵĞŝŶƐĐŚĂŌ;&'ͿŚĂƚƐŝĐŚŵŝƚĚĞƌŝŶƌŝĐŚƚƵŶŐĚĞƌ
EĂĐŚǁƵĐŚƐĂŬĂĚĞŵŝĞsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐŝŵ:ĂŚƌϮϬϭϬĚŝĞƐĞŵ&ŽƌƐĐŚƵŶŐƐǌǁĞŝŐŐĞƂīŶĞƚ
ƵŶĚƵŶƚĞƌƐƚƺƚǌƚũƵŶŐĞtŝƐƐĞŶƐĐŚĂŌůĞƌŝŶĚĞƌƌƐƚĞůůƵŶŐǀŽŶ&ŽƌƐĐŚƵŶŐƐĂŶƚƌćŐĞŶĨƺƌĚĞŶĞͲ
ƌĞŝĐŚsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐ͘'ůĞŝĐŚǌĞŝƟŐŬŽŶŶƚĞŶƐŝĐŚƵŶŝǀĞƌƐŝƚćƌĞ^ƚƌƵŬƚƵƌĞŶĚƵƌĐŚĚŝĞ'ƌƺŶͲ
ĚƵŶŐǀŽŶĞŶƚƌĞŶƵŶĚƺďĞƌŐƌĞŝĨĞŶĚĞŶ/ŶƐƟƚƵƚĞŶŵŝƚǀĞƌƐŽƌŐƵŶŐƐǁŝƐƐĞŶƐĐŚĂŌůŝĐŚĞƌƵƐƌŝĐŚͲ
ƚƵŶŐ͕ǁŝĞǌ͘͘ŝŶtŝƩĞŶͲ,ĞƌĚĞĐŬĞŽĚĞƌ<ƂůŶ͕ĨĞƐƟŐĞŶ;ƌŶƐƚŵĂŶŶ͕ϮϬϭϭͿ͘
ŝĞƉŽůŝƟƐĐŚĞ&ĞƐƚƐĐŚƌĞŝďƵŶŐĚĞƌ&ƂƌĚĞƌƵŶŐĚĞƌsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐǁƵƌĚĞŝŶĚĞŶ<ŽĂůŝͲ
ƟŽŶƐǀĞƌƚƌćŐĞŶϮϬϬϵƵŶĚϮϬϭϯĂůƐŬůĂƌĞƐŐĞƐƵŶĚŚĞŝƚƐƉŽůŝƟƐĐŚĞƐŝĞůďĞŶĂŶŶƚ͘ŝŶĞƐƚĂŶĚƚĞŝů
ĚĞƐƐĞŶŝƐƚĚŝĞŝŶƌŝĐŚƚƵŶŐĚĞƐ/ŶŶŽǀĂƟŽŶƐĨŽŶĚƐ͕ǁĞůĐŚĞƌŝŵZĂŚŵĞŶĚĞƐ'ĞƐĞƚǌĞƐǌƵƌ^ƚćƌͲ
ŬƵŶŐĚĞƌsĞƌƐŽƌŐƵŶŐŝŶĚĞƌŐĞƐĞƚǌůŝĐŚĞŶ<ƌĂŶŬĞŶǀĞƌƐŝĐŚĞƌƵŶŐ;sĞƌƐŽƌŐƵŶŐƐƐƚćƌŬƵŶŐƐŐĞƐĞƚǌͿ
ĞŝŶŐĞƌŝĐŚƚĞƚǁƵƌĚĞƵŶĚŝŵ^ŽŵŵĞƌϮϬϭϱŝŶ<ƌĂŌƚƌĂƚ͘Ğƌ/ŶŶŽǀĂƟŽŶƐĨŽŶĚƐďĞĚĞƵƚĞƚĞŝŶĞŶ
ǁĞŐǁĞŝƐĞŶĚĞŶŶƚǁŝĐŬůƵŶŐƐƐĐŚƌŝƩĨƺƌĚŝĞsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐ͘/ŶĚĞŶ&ŽŶĚƐǌƵƌ&ƂƌĚĞƌƵŶŐ
ǀŽŶ/ŶŶŽǀĂƟŽŶĞŶŝŶĚĞƌsĞƌƐŽƌŐƵŶŐƵŶĚǀŽŶsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐŇŝĞƘĞŶŝŶĚĞƌĞŝƚǀŽŶϮϬϭϲ
ďŝƐϮϬϭϵũćŚƌůŝĐŚϯϬϬDŝŽ͘ΦĂƵƐDŝƩĞůŶĚĞƐ'ĞƐƵŶĚŚĞŝƚƐĨŽŶĚƐƵŶĚďŐĂďĞŶĚĞƌ'ĞƐĞƚǌůŝĐŚĞŶ
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<ƌĂŶŬĞŶŬĂƐƐĞŶ͘ŝĞĮŶĂŶǌŝĞůůĞŶDŝƩĞůǀĞƌǁĂůƚĞƚĚĂƐƵŶĚĞƐǀĞƌƐŝĐŚĞƌƵŶŐƐĂŵƚ;sͿ͕
ĚĞƌ'ĞŵĞŝŶƐĂŵĞƵŶĚĞƐĂƵƐƐĐŚƵƐƐ;'ͲͿůĞŐƚĚƵƌĐŚĞŝŶĞŶ/ŶŶŽǀĂƟŽŶƐĂƵƐƐĐŚƵƐƐ&ƂƌĚĞƌͲ
ƐĐŚǁĞƌƉƵŶŬƚĞƵŶĚͲŬƌŝƚĞƌŝĞŶĨĞƐƚ͕ƌƵŌǌƵƌŝŶƌĞŝĐŚƵŶŐǀŽŶ&ƂƌĚĞƌĂŶƚƌćŐĞŶĂƵĨƵŶĚďĞǁĞƌƚĞƚ
ĚŝĞƐĞƐĐŚůŝĞƘůŝĐŚ;/ŶŶŽǀĂƟŽŶƐĂƵƐƐĐŚƵƐƐďĞŝŵ'ĞŵĞŝŶƐĂŵĞŶƵŶĚĞƐĂƵƐƐĐŚƵƐƐ͕ϮϬϭϲͿ͘
ŝĞƵƐĨƺŚƌƵŶŐĞŶǌĞŝŐĞŶ͕ĚĂƐƐƐŝĐŚĚŝĞsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐŝŶĞƵƚƐĐŚůĂŶĚǌƵĞŝŶĞƌďĞĚĞƵƚͲ
ƐĂŵĞŶ&ŽƌƐĐŚƵŶŐƐƌŝĐŚƚƵŶŐĞŶƚǁŝĐŬĞůƚŚĂƚ͕ĂƵĐŚǁĞŶŶŝŚƌĞŶƚǁŝĐŬůƵŶŐŝŵŝŶƚĞƌŶĂƟŽŶĂůĞŶ
sĞƌŐůĞŝĐŚĞƌƐƚƐƉćƚĞƌĨŽůŐƚŝƐƚ͘ŝĞƌǁĂƌƚƵŶŐĞŶĂŶĚŝĞsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐƐŝŶĚĂůůĞƌĚŝŶŐƐ
ŚŽĐŚ͗ͣ^ŝĞƐŽůůǌƵŵĞŝŶĞŶĚŝĞŬŽŵƉůĞǆĞŶWƌŽďůĞŵĞĚĞƌ'ĞƐƵŶĚŚĞŝƚƐǀĞƌƐŽƌŐƵŶŐĞƌŬůćƌĞŶƵŶĚ
ŐůĞŝĐŚǌĞŝƟŐĚĂĨƺƌ>ƂƐƵŶŐĞŶďĞƌĞŝƚƐƚĞůůĞŶ͘͞ ;ƌŶƐƚŵĂŶŶ͕ϮϬϭϭ͗ϲϳϲͿ͘ŝĞƐŐŝůƚĂƵĐŚƵŶĚďĞƐŽŶĚĞƌƐ
ĨƺƌĚŝĞsĞƌƐŽƌŐƵŶŐĞŵĞŶǌĞƌŬƌĂŶŬƚĞƌ͗ŝĞ<ƌĂŶŬŚĞŝƚǀĞƌůćƵŌƉƌŽŐƌĞĚŝĞŶƚ͕ĚŝĞWƌćǀĂůĞŶǌƐƚĞŝŐƚ
ŵŝƚĚĞŵůƚĞƌƐƚĞƟŐĂŶ͕ĞŝŶĞŬĂƵƐĂůĞdŚĞƌĂƉŝĞĞǆŝƐƟĞƌƚŶŝĐŚƚ͘ŝĞƌŬƌĂŶŬƵŶŐŝƐƚƐŽǁŽŚůĨƺƌĚĞŶ
ƌŬƌĂŶŬƚĞŶĂůƐĂƵĐŚĨƺƌƐĞŝŶĞŶŐĞŚƂƌŝŐĞŶĚĂŚĞƌĞŵŽƟŽŶĂůŚŽĐŚďĞůĂƐƚĞŶĚƵŶĚŵŝƚĞƌŚĞďͲ
ůŝĐŚĞŶ	ŶŐƐƚĞŶƐŽǁŝĞĮŶĂŶǌŝĞůůĞŶĞůĂƐƚƵŶŐĞŶǀĞƌďƵŶĚĞŶ͘ƵĚĞŵƐƚĞůůƚĚŝĞĞŵĞŶǌ'ĞƐƵŶĚͲ
ŚĞŝƚƐƐǇƐƚĞŵĞ͕ŝŶƐďĞƐŽŶĚĞƌĞŝŶ'ĞƐĞůůƐĐŚĂŌĞŶĚĞƐůćŶŐĞƌĞŶ>ĞďĞŶƐ͕ĂƵĨŐƌƵŶĚŝŚƌĞƌ,ćƵĮŐŬĞŝƚ͕
ŝŚƌĞƌ<ŽƐƚĞŶ͕ŝŚƌĞƌƐƉĞǌŝĮƐĐŚĞŶƉŇĞŐĞƌŝƐĐŚĞŶ͕ƚŚĞƌĂƉĞƵƟƐĐŚĞŶƵŶĚŵĞĚŝǌŝŶŝƐĐŚĞŶŶĨŽƌĚĞƌƵŶͲ
ŐĞŶƵŶĚŝŚƌĞƌsĞƌƐŽƌŐƵŶŐƐŬŽŵƉůĞǆŝƚćƚǀŽƌŐƌŽƘĞ,ĞƌĂƵƐĨŽƌĚĞƌƵŶŐĞŶ͘ĂƐĨŽůŐĞŶĚĞ<ĂƉŝƚĞůŐŝďƚ
ĚĂŚĞƌǌƵŶćĐŚƐƚĞŝŶĞŶmďĞƌďůŝĐŬƺďĞƌĚĂƐ<ƌĂŶŬŚĞŝƚƐďŝůĚĞŵĞŶǌƵŶĚƐƚĞůůƚĞŵĞŶǌĨŽƌŵĞŶ͕ŝŚƌ
sŽƌŬŽŵŵĞŶƐŽǁŝĞDƂŐůŝĐŚŬĞŝƚĞŶĚĞƌŝĂŐŶŽƐƟŬƵŶĚdŚĞƌĂƉŝĞǀŽƌ͕ ƵŵĂďƐĐŚůŝĞƘĞŶĚĚŝĞ
,ĞƌĂƵƐĨŽƌĚĞƌƵŶŐĞŶŝŶĚĞƌsĞƌƐŽƌŐƵŶŐǌƵďĞŶĞŶŶĞŶ͘
2  Demenz als Public Health Problem in  
 ĞŝŶĞƌ'ĞƐĞůůƐĐŚĂŌĚĞƐůćŶŐĞƌĞŶ>ĞďĞŶƐ
2.1  Grundlagen zur Demenzerkrankung 
Formen der Demenz 
ŝĞĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐŝƐƚĞŝŶŬůŝŶŝƐĐŚĞƐ^ǇŶĚƌŽŵ͕ǁĞůĐŚĞƐĚƵƌĐŚ^ƚƂƌƵŶŐĞŶĚĞƌDĞƌŬĨćŚŝŐŬĞŝƚ
ƵŶĚĚĞƌ<ŽŶǌĞŶƚƌĂƟŽŶƐŽǁŝĞĚĞƌKƌŝĞŶƟĞƌƵŶŐ͕ĚĞƌ<ŽŵŵƵŶŝŬĂƟŽŶƐĨćŚŝŐŬĞŝƚƵŶĚĚĞƌĂƵƚŽďŝŽͲ
ŐƌĂƉŚŝƐĐŚĞŶ/ĚĞŶƟƚćƚĐŚĂƌĂŬƚĞƌŝƐŝĞƌƚŝƐƚƵŶĚŵŝƚĞĞŝŶƚƌćĐŚƟŐƵŶŐĞŶĚĞƌŐĞǁŽŚŶƚĞŶ>ĞďĞŶƐĨƺŚͲ
ƌƵŶŐǀĞƌďƵŶĚĞŶŝƐƚ;ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌWƐǇĐŚŝĂƚƌŝĞƵŶĚWƐǇĐŚŽƚŚĞƌĂƉŝĞ͕WƐǇĐŚŽƐŽŵĂƟŬ
ƵŶĚEĞƌǀĞŶŚĞŝůŬƵŶĚĞΘĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌEĞƵƌŽůŽŐŝĞ͕ϮϬϭϲͿ͘EĂĐŚĚĞŶ/ͲϭϬͲ<ƌŝƚĞƌŝĞŶ
ĚĞƌt,KůŝĞŐƚĞŝŶĞĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐǀŽƌ͕ ǁĞŶŶĚŝĞďĞƐĐŚƌŝĞďĞŶĞŶ^ǇŵƉƚŽŵĞůćŶŐĞƌĂůƐ
ƐĞĐŚƐDŽŶĂƚĞďĞƐƚĞŚĞŶƵŶĚŵŝŶĚĞƐƚĞŶƐĞŝŶĞǁĞŝƚĞƌĞŬŽŐŶŝƟǀĞ^ƚƂƌƵŶŐǁŝĞƉƌĂǆŝĞ͕ƉŚĂͲ
ƐŝĞ͕ŐŶŽƐŝĞŽĚĞƌ^ƚƂƌƵŶŐĚĞƌǆĞŬƵƟǀĨƵŶŬƟŽŶǀŽƌůŝĞŐƚ;ĞƵƚƐĐŚĞƐ/ŶƐƟƚƵƚĨƺƌŵĞĚŝǌŝŶŝƐĐŚĞ
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ŽŬƵŵĞŶƚĂƟŽŶƵŶĚ/ŶĨŽƌŵĂƟŽŶ;/D/ͿŝŵƵŌƌĂŐĚĞƐƵŶĚĞƐŵŝŶŝƐƚĞƌŝƵŵƐĨƺƌ'ĞƐƵŶĚŚĞŝƚ͕
ϮϬϭϰ͖^ĐŚƵůǌet al.͕ϮϬϭϲͿ͘ŝĞĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐŐĞŚƂƌƚǌƵĚĞŶŽƌŐĂŶŝƐĐŚƉƐǇĐŚŝƐĐŚĞŶƌͲ
ŬƌĂŶŬƵŶŐĞŶ͕ĚĞƌƵŶƚĞƌƐĐŚŝĞĚůŝĐŚĞhƌƐĂĐŚĞŶǌƵŐƌƵŶĚĞůŝĞŐĞŶŬƂŶŶĞŶ͘ŝĞŚćƵĮŐƐƚĞhƌƐĂĐŚĞ
ĞŝŶĞƌĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐƐŝŶĚŶĞƵƌŽƉĂƚŚŽůŽŐŝƐĐŚĞWƌŽǌĞƐƐĞ͕ŝŶĚĞŶĞŶEĞƌǀĞŶǌĞůůƉŽƉƵůĂƟŽŶĞŶ
ǌƵŐƌƵŶĚĞŐĞŚĞŶ͕ŽŚŶĞ͕ĚĂƐƐƐǇƐƚĞŵŝƐĐŚĞŽĚĞƌǌĞƌĞďƌĂůĞ^ƚƂƌƵŶŐĞŶĞƌŬĞŶŶďĂƌƐŝŶĚ;<Ƶƌǌ͕ϮϬϬϮ͖
,ĂďĞƌƐƚƌŽŚet al.͕ϮϬϭϲ͖ĞƵƚƐĐŚĞƐ/ŶƐƟƚƵƚĨƺƌŵĞĚŝǌŝŶŝƐĐŚĞŽŬƵŵĞŶƚĂƟŽŶƵŶĚ/ŶĨŽƌŵĂƟŽŶ
;/D/ͿŝŵƵŌƌĂŐĚĞƐƵŶĚĞƐŵŝŶŝƐƚĞƌŝƵŵƐĨƺƌ'ĞƐƵŶĚŚĞŝƚ͕ϮϬϭϰͿ͘ŝĞƐďĞƐĐŚƌĞŝďƚďĞŝƐƉŝĞůƐͲ
ǁĞŝƐĞĚŝĞůǌŚĞŝŵĞƌͲ<ƌĂŶŬŚĞŝƚ͘ŶǌǁĞŝƚĞƌ^ƚĞůůĞĚĞƌWƌćǀĂůĞŶǌĨŽůŐƚĚŝĞǀĂƐŬƵůćƌĞĞŵĞŶǌ͘
ĞŝĚŝĞƐĞƌƌŬƌĂŶŬƵŶŐƐĨŽƌŵǀĞƌƵƌƐĂĐŚĞŶĂƌƚĞƌŝŽƐŬůĞƌŽƟƐĐŚĞsĞƌćŶĚĞƌƵŶŐĞŶƵƌĐŚďůƵƚƵŶŐƐͲ
ƐƚƂƌƵŶŐĞŶŝŶ'ĞŚŝƌŶĂƌƚĞƌŝĞŶ͕ĚŝĞǌƵŵďƐƚĞƌďĞŶǀŽŶEĞƌǀĞŶǌĞůůĞŶĨƺŚƌĞŶ;,ĂďĞƌƐƚƌŽŚet al.͕
ϮϬϭϲͿ͘EĞƵƌŽĚĞŐĞŶĞƌĂƟǀĞƵŶĚǌĞƌĞďƌŽǀĂƐŬƵůćƌĞhƌƐĂĐŚĞŶĞƌŬůćƌĞŶďŝƐǌƵϵϬйĚĞƌĞŵĞŶǌĞŶ͘
/ŶĨĞŬƟƂƐĞ͕ŵĞƚĂďŽůŝƐĐŚĞ͕ƚƌĂƵŵĂƟƐĐŚĞhƌƐĂĐŚĞŶŽĚĞƌƉŽƚĞŶƟĞůůƌĞǀĞƌƐŝďůĞĞŵĞŶǌĞŶŵĂĐŚĞŶ
ĞŝŶĞŶƐĞŚƌŐĞƌŝŶŐĞŶŶƚĞŝůĂůůĞƌĞŵĞŶǌĨŽƌŵĞŶĂƵƐ;<Ƶƌǌ͕ϮϬϬϮͿ͘ŝĞŶĞƵƌŽĚĞŐĞŶĞƌĂƟǀĞŶ
ĞŵĞŶǌĞŶǀĞƌůĂƵĨĞŶůĂŶŐƐĂŵƉƌŽŐƌĞĚŝĞŶƚƵŶĚŵƺŶĚĞŶŝŶĞŝŶĞŶƵƐƚĂŶĚŵŝƚŚŽŚĞŵ,ŝůĨĞͲ
ƵŶĚWŇĞŐĞďĞĚĂƌĨƐŽǁŝĞĚĞŵsĞƌůƵƐƚĚĞƌ^ĞůďƐƚƐƚćŶĚŝŐŬĞŝƚ͘ĞƌsĞƌůĂƵĨǀĂƐŬƵůćƌĞƌĞŵĞŶǌĞŶ
ŬĂŶŶŚŝŶŐĞŐĞŶƐƚƵĨĞŶĂƌƟŐĞƌĨŽůŐĞŶƵŶĚǀŽŶWŚĂƐĞŶĚĞƐ^ƟůůƐƚĂŶĚƐƵŶĚĚĞƌůĞŝĐŚƚĞŶĞƐƐĞƌƵŶŐ
ŐĞƉƌćŐƚƐĞŝŶ;ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌWƐǇĐŚŝĂƚƌŝĞƵŶĚWƐǇĐŚŽƚŚĞƌĂƉŝĞ͕WƐǇĐŚŽƐŽŵĂƟŬƵŶĚ
EĞƌǀĞŶŚĞŝůŬƵŶĚĞΘĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌEĞƵƌŽůŽŐŝĞ͕ϮϬϭϲͿ͘
tćŚƌĞŶĚŝŶĨƌƺŚĞŶƌŬƌĂŶŬƵŶŐƐƐƚĂĚŝĞŶĚĞƌĞŵĞŶǌĨŽƌŵĞŶĚŝĞƌĞĚƵǌŝĞƌƚĞDĞƌŬĨćŚŝŐŬĞŝƚ͕ĞŝŶĞ
ĞŝŶŐĞƐĐŚƌćŶŬƚĞKƌŝĞŶƟĞƌƵŶŐƐĨćŚŝŐŬĞŝƚƵŶĚĞŝŶĞǀĞƌŵŝŶĚĞƌƚĞWƌćǌŝƐŝŽŶĚĞƌ^ƉƌĂĐŚĞŝŵsŽƌͲ
ĚĞƌŐƌƵŶĚƐƚĞŚĞŶƵŶĚĚĞƌƌŬƌĂŶŬƚĞĂďĞƌŶŽĐŚŽŚŶĞĚŝĞƉĞƌŵĂŶĞŶƚĞ,ŝůĨĞǀŽŶĂŶĚĞƌĞŶDĞŶͲ
ƐĐŚĞŶůĞďĞŶŬĂŶŶ͕ƐŝŶĚĚŝĞƐĐŚǁĞƌĞŶ<ƌĂŶŬŚĞŝƚƐƐƚĂĚŝĞŶǀŽŶĞŝŶĞƌǀŽůůŬŽŵŵĞŶĞŶWŇĞŐĞͲƵŶĚ
,ŝůĨĞďĞĚƺƌŌŝŐŬĞŝƚŐĞƉƌćŐƚ͘ŝŶĨĂĐŚƐƚĞdćƟŐŬĞŝƚĞŶŬƂŶŶĞŶŶŝĐŚƚŵĞŚƌĂƵƐŐĞĨƺŚƌƚǁĞƌĚĞŶ͘/ŵ
^ƉćƚƐƚĂĚŝƵŵŬƂŶŶĞŶǌƵĚĞŵŬƂƌƉĞƌůŝĐŚĞ<ƌĂŶŬŚĞŝƚƐǌĞŝĐŚĞŶǁŝĞ/ŶŬŽŶƟŶĞŶǌ͕^ĐŚůƵĐŬƐƚƂƌƵŶŐĞŶ
ƵŶĚ'ĞŚƐƚƂƌƵŶŐĞŶĚĂƐ<ƌĂŶŬŚĞŝƚƐďŝůĚƉƌćŐĞŶ;<Ƶƌǌ͕ϮϬϬϮ͖tĞǇĞƌĞƌ͕ ϮϬϬϱͿ͘/ŶĂůůĞŶ^ƚĂĚŝĞŶĚĞƌ
ƌŬƌĂŶŬƵŶŐŬƂŶŶĞŶŶĞďĞŶĚĞŶƚǇƉŝƐĐŚĞŶŬŽŐŶŝƟǀĞŶ^ǇŵƉƚŽŵĞŶĂƵĐŚ^ǇŵƉƚŽŵĞĚĞƐǀĞƌćŶĚĞƌͲ
ƚĞŶƌůĞďĞŶƐƵŶĚsĞƌŚĂůƚĞŶƐǁŝĞďĞŝƐƉŝĞůƐǁĞŝƐĞŐŝƟĞƌƚŚĞŝƚ͕ŐŐƌĞƐƐŝǀŝƚćƚ͕ƉĂƚŚŝĞŽĚĞƌ,ĂůůƵǌŝͲ
ŶĂƟŽŶĞŶĂƵŌƌĞƚĞŶ;ĞƌĞũĞŝƌĂet al.͕ϮϬϭϮͿ͘^ŝĞǁĞƌĚĞŶƵ͘Ă͘ĂůƐƉƐǇĐŚŝƐĐŚĞƵŶĚsĞƌŚĂůƚĞŶƐƐǇŵƉͲ
ƚŽŵĞďĞǌĞŝĐŚŶĞƚƵŶĚƐƚĞůůĞŶĨƺƌĚĞŶƌŬƌĂŶŬƚĞŶƐŽǁŝĞƐĞŝŶĞŶŐĞŚƂƌŝŐĞŶĞŝŶĞŚŽŚĞƉƐǇĐŚŝƐĐŚĞ
ƵŶĚĞŵŽƟŽŶĂůĞĞůĂƐƚƵŶŐĚĂƌ;ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌWƐǇĐŚŝĂƚƌŝĞƵŶĚWƐǇĐŚŽƚŚĞƌĂƉŝĞ͕
WƐǇĐŚŽƐŽŵĂƟŬƵŶĚEĞƌǀĞŶŚĞŝůŬƵŶĚĞΘĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌEĞƵƌŽůŽŐŝĞ͕ϮϬϭϲͿƵŶĚƐŝŶĚ
ǌƵĚĞŵŵŝƚŚƂŚĞƌĞŶ'ĞƐƵŶĚŚĞŝƚƐŬŽƐƚĞŶĂƐƐŽǌŝŝĞƌƚ;:ƂŶƐƐŽŶet al.͕ϮϬϬϲͿ͘ŶŐĂďĞŶǌƵƌ,ćƵĮŐŬĞŝƚ
ǀĂƌŝŝĞƌĞŶũĞŶĂĐŚ^ĞƫŶŐƵŶĚǁĞƌĚĞŶŵŝƚWƌćǀĂůĞŶǌĂŶŐĂďĞŶǀŽŶďŝƐǌƵϵϲйďĞŝĞŵĞŶǌĞƌŬƌĂŶŬͲ
ƚĞŶŝŶWŇĞŐĞŚĞŝŵĞŶĂŶŐĞŐĞďĞŶƵŶĚŵŝƚƺďĞƌϱϬйďĞŝƌŬƌĂŶŬƚĞŶŝŵŚćƵƐůŝĐŚĞŶ^ĞƫŶŐ;^ĂǀǀĂet 
al.͕ϮϬϬϵͿ͘ŝĞďĞƐĐŚƌŝĞďĞŶĞŶŶŝĐŚƚͲŬŽŐŶŝƟǀĞŶ^ǇŵƉƚŽŵĞƐŝŶĚĞŝŶǁĞƐĞŶƚůŝĐŚĞƌWƌćĚŝŬƚŽƌĨƺƌĚŝĞ
ƵĨŶĂŚŵĞŝŶĞŝŶWŇĞŐĞŚĞŝŵ;,ĂďĞƌƐƚƌŽŚet al.͕ϮϬϭϲ͖'ĂƵŐůĞƌet al.͕ϮϬϬϵ͖zĂīĞet al.͕ϮϬϬϮͿ͘
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/ŶƐŐĞƐĂŵƚŚĂďĞŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞũĞĚǁĞĚĞƌ&ŽƌŵĞŝŶŚƂŚĞƌĞƐDŽƌƚĂůŝƚćƚƐƌŝƐŝŬŽĂůƐ
EŝĐŚƚͲĞŵĞŶǌĞƌŬƌĂŶŬƚĞŐůĞŝĐŚĞŶůƚĞƌƐ;'ƵŚŶĞet al.͕ϮϬϬϲ͖<ŽůůĞƌet al.͕ϮϬϭϮ͖ZŽĞŚƌet al.͕
ϮϬϭϱͿ͘ĂƐůŝĞŐƚƵ͘Ă͘ĂƵĐŚĚĂƌŝŶďĞŐƌƺŶĚĞƚ͕ĚĂƐƐĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶƵƌƐĐŚǁĞƌĨƺƌƐŝĐŚ^ŽƌŐĞ
ƚƌĂŐĞŶƵŶĚďĞƐƟŵŵƚĞŬƂƌƉĞƌůŝĐŚĞ<ƌĂŶŬŚĞŝƚƐƐǇŵƉƚŽŵĞŶŝĐŚƚŵĞŚƌĂĚćƋƵĂƚŬŽŵŵƵŶŝǌŝĞƌĞŶ
ŬƂŶŶĞŶ͕ŚŝŶǌƵŬŽŵŵĞŶĂƵĐŚǁĞŝƚĞƌĞŬƂƌƉĞƌůŝĐŚĞsĞƌćŶĚĞƌƵŶŐĞŶŝŵZĂŚŵĞŶĞŝŶĞƌĞŵĞŶǌͲ
ĞƌŬƌĂŶŬƵŶŐ͘ŝĞƐŬĂŶŶďĞŝƐƉŝĞůƐǁĞŝƐĞĞŝŶĞĂĚćƋƵĂƚĞEĂŚƌƵŶŐƐĂƵĨŶĂŚŵĞĞƌƐĐŚǁĞƌĞŶƵŶĚƐŽ
ĚĂƐƵŌƌĞƚĞŶǀŽŶ<ŽŵƉůŝŬĂƟŽŶĞŶďĞŐƺŶƐƟŐĞŶ;tĞǇĞƌĞƌ͕ ϮϬϬϱ͖&ƂƌƐƚůet al.͕ϮϬϭϬͿ͘ƵĚĞŵ
ŬĂŶŶĚĂƐsŽƌůŝĞŐĞŶďĞƐƟŵŵƚĞƌ<ŽŵŽƌďŝĚŝƚćƚĞŶ͕ǁŝĞďĞŝƐƉŝĞůƐǁĞŝƐĞŬĂƌĚŝŽǀĂƐŬƵůćƌĞƌŬƌĂŶŬƵŶͲ
ŐĞŶ͕ĚĂƐďĞƌĞŝƚƐĞƌŚƂŚƚĞDŽƌƚĂůŝƚćƚƐƌŝƐŝŬŽǁĞŝƚĞƌƐƚĞŝŐĞƌŶ;ůŽŶƐŽet al.͕ϮϬϬϵͿ͘
ŝĂŐŶŽƐƟŬ 
ŝĞŝĂŐŶŽƐĞƐƚĞůůƵŶŐŝƐƚĚŝĞ'ƌƵŶĚůĂŐĞĞŝŶĞƌĂĚćƋƵĂƚĞŶĞŚĂŶĚůƵŶŐ͘ŝŶĞĨƌƺŚǌĞŝƟŐĞŝĂŐŶŽƐͲ
ƟŬďĞŝĞŵĞŶǌŝƐƚǁŝĐŚƟŐ͕ĚĂĚŝĞĞŚĂŶĚůƵŶŐŝŶĨƌƺŚĞŶ<ƌĂŶŬŚĞŝƚƐƐƚĂĚŝĞŶWŇĞŐĞďĞĚƺƌŌŝŐŬĞŝƚ
ŚŝŶĂƵƐǌƂŐĞƌŶŬĂŶŶ͘ŝŶĞĞƐŽŶĚĞƌŚĞŝƚĚĞƌĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐůŝĞŐƚŝŵsĞƌůƵƐƚĚĞƌƵƚŽŶŽŵŝĞ
ƵŶĚĚĞƌƐĞůďƐƚƐƚćŶĚŝŐĞŶ>ĞďĞŶƐĨƺŚƌƵŶŐ͕ďĞŐƌƺŶĚĞƚĚƵƌĐŚĚŝĞďŶĂŚŵĞĚĞƌŬŽŐŶŝƟǀĞŶ&ćŚŝŐͲ
ŬĞŝƚĞŶ͘ůůĞDĂƘŶĂŚŵĞŶĚĞƌŝĂŐŶŽƐƟŬƵŶĚdŚĞƌĂƉŝĞĞƌĨŽƌĚĞƌŶĂďĞƌĚŝĞŝŶǁŝůůŝŐƵŶŐƐĨćŚŝŐŬĞŝƚ
ĚĞƐƌŬƌĂŶŬƚĞŶ͘/ƐƚĚŝĞŝŶǁŝůůŝŐƵŶŐƐĨćŚŝŐŬĞŝƚŶŝĐŚƚŵĞŚƌŐĞŐĞďĞŶ͕ďĞĚĂƌĨĞƐĞŝŶĞƌsŽƌƐŽƌŐĞǀŽůůͲ
ŵĂĐŚƚďǌǁ͘ĞŝŶĞƌŐĞƐĞƚǌůŝĐŚĞŶĞƚƌĞƵƵŶŐ͘ƵĐŚĚĞƐŚĂůďŝƐƚĞŝŶĞĨƌƺŚǌĞŝƟŐĞŝĂŐŶŽƐƟŬǁŝĐŚƟŐ͕
ƵŵƌĞĐŚƚůŝĐŚĞZĞŐĞůƵŶŐĞŶ͕ǁŝĞďĞŝƐƉŝĞůƐǁĞŝƐĞǌƵƌĞƚƌĞƵƵŶŐ͕ŝŵ^ŝŶŶĞĚĞƐĞƚƌŽīĞŶĞŶƚƌĞīĞŶ
ǌƵŬƂŶŶĞŶ;ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌůůŐĞŵĞŝŶŵĞĚŝǌŝŶƵŶĚ&ĂŵŝůŝĞŶŵĞĚŝǌŝŶ;'DͿ͕ϮϬϬϴͿ͘
ŝĞĞŵĞŶǌĚŝĂŐŶŽƐĞĞƌŐŝďƚƐŝĐŚĂƵƐĚĞƌ^ƵŵŵĞŬůŝŶŝƐĐŚĞƌƵŶĚďĞƐĐŚƌĞŝďĞŶĚĞƌĞĨƵŶĚĞďǌǁ͘
ĞƌŐćŶǌĞŶĚĞƌĂƉƉĂƌĂƟǀĞƌƌŐĞďŶŝƐƐĞ;ĞŶŬĞƌƚ͕ϮϬϭϰͿ͘ƵĞŐŝŶŶĚĞƌŝĂŐŶŽƐĞĮŶĚƵŶŐƐƚĞŚƚĞŝŶĞ
ĂƵƐĨƺŚƌůŝĐŚĞŝŐĞŶͲƵŶĚ&ƌĞŵĚĂŶĂŵŶĞƐĞ͘<ŽŐŶŝƟǀĞ>ĞŝƐƚƵŶŐƐƚĞƐƚƐ͕>ĂďŽƌƵŶƚĞƌƐƵĐŚƵŶŐĞŶƵŶĚ
ďŝůĚŐĞďĞŶĚĞsĞƌĨĂŚƌĞŶŬƂŶŶĞŶĚĂǌƵďĞŝƚƌĂŐĞŶĚŝĞĞŵĞŶǌĚŝĂŐŶŽƐĞǁĞŝƚĞƌǌƵƐƉĞǌŝĮǌŝĞƌĞŶ
ƵŶĚƌĞǀĞƌƐŝďůĞĞŵĞŶǌĞŶĂďǌƵŬůćƌĞŶ;ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌWƐǇĐŚŝĂƚƌŝĞƵŶĚWƐǇĐŚŽƚŚĞͲ
ƌĂƉŝĞ͕WƐǇĐŚŽƐŽŵĂƟŬƵŶĚEĞƌǀĞŶŚĞŝůŬƵŶĚĞΘĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌEĞƵƌŽůŽŐŝĞ͕ϮϬϭϲͿ͘
ƵƌŝŶƐĐŚćƚǌƵŶŐǀŽŶƉƐǇĐŚŝƐĐŚĞŶƵŶĚsĞƌŚĂůƚĞŶƐƐǇŵƉƚŽŵĞŶƐƚĞŚĞŶǀĂůŝĚŝĞƌƚĞƐƐĞƐƐŵĞŶƚƐ
ǌƵƌsĞƌĨƺŐƵŶŐ͘Ğŵ,ĂƵƐĂƌǌƚŬŽŵŵƚďĞŝĚĞƌ/ĚĞŶƟĮŬĂƟŽŶĞŝŶĞƌĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐĞŝŶĞ
^ĐŚůƺƐƐĞůƌŽůůĞǌƵ͕ĚĂĚŝĞƐĞƌŝŶĚĞƌZĞŐĞůĚĞƌĞƌƐƚĞŶƐƉƌĞĐŚƉĂƌƚŶĞƌĚĞƐƌŬƌĂŶŬƚĞŶƵŶĚƐĞŝŶĞƌ
ŶŐĞŚƂƌŝŐĞŶŝƐƚ͘ƐŝƐƚĚĂŚĞƌŶŝĐŚƚǀĞƌǁƵŶĚĞƌůŝĐŚ͕ĚĂƐƐĚŝĞƌƐƚĚŝĂŐŶŽƐĞŝŶƺďĞƌϱϬйĚĞƌ&ćůůĞ
ĚƵƌĐŚĚĞŶ,ĂƵƐĂƌǌƚŐĞƐƚĞůůƚǁŝƌĚ;<ĂĚƵƐǌŬŝĞǁŝĐǌet al.͕ϮϬϭϯ͖EĞůůĞƐet al.͕ϮϬϭϱͿ͘ƵĨĚĞƌĂƐŝƐ
ĚĞƌŚĂƵƐćƌǌƚůŝĐŚĞŶhŶƚĞƌƐƵĐŚƵŶŐƐĞƌŐĞďŶŝƐƐĞŬĂŶŶĚŝĞ&ŽƌƞƺŚƌƵŶŐĚĞƌŝĂŐŶŽƐƟŬƵŶĚdŚĞƌĂƉŝĞ
ƵŶƚĞƌŝŶďĞǌŝĞŚƵŶŐĞŝŶĞƐǁĞŝƚĞƌĞŶ&ĂĐŚĂƌǌƚĞƐʹĂƵĐŚŝŶĞŝŶĞƌDĞŵŽƌǇͲ<ůŝŶŝŬ;ĂŵŝĂŶet al.͕
ϮϬϬϰͿ͕ĞƌĨŽůŐĞŶ͘
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Therapie
ŝĞĞŚĂŶĚůƵŶŐĞŝŶĞƐĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶƐĞƚǌƚƐŝĐŚĂƵƐŵĞŚƌĞƌĞŶĂƵƐƚĞŝŶĞŶǌƵƐĂŵŵĞŶ͘
EĞďĞŶƉŚĂƌŵĂŬŽůŽŐŝƐĐŚĞDĂƘŶĂŚŵĞŶŬŽŵŵĞŶĂƵĐŚƉƐǇĐŚŽƐŽǌŝĂůĞ/ŶƚĞƌǀĞŶƟŽŶĞŶĨƺƌĚĞŶ
ƌŬƌĂŶŬƚĞŶƵŶĚƐĞŝŶĞŶŐĞŚƂƌŝŐĞŶǌƵŵŝŶƐĂƚǌ͘ƵƌĂƐŝƐƚŚĞƌĂƉŝĞŐĞŚƂƌƚĞŝŶĞŬŽŶƟŶƵŝĞƌůŝĐŚĞ
ŚĂƵƐćƌǌƚůŝĐŚĞĞƚƌĞƵƵŶŐ͕ĚĞƌĚŝĞŵĞĚŝŬĂŵĞŶƚƂƐĞdŚĞƌĂƉŝĞƺďĞƌǁĂĐŚƚ͕ǁĞŝƚĞƌĞZŝƐŝŬŽĨĂŬƚŽͲ
ƌĞŶďĞŚĂŶĚĞůƚƵŶĚĂůƐŶƐƉƌĞĐŚƉĂƌƚŶĞƌĨƺƌĚĞŶƌŬƌĂŶŬƚĞŶƵŶĚƐĞŝŶĞŶŐĞŚƂƌŝŐĞŶĨƵŶŐŝĞƌƚ͘
ƵĐŚŶŝĐŚƚͲŵĞĚŝŬĂŵĞŶƚƂƐĞDĂƘŶĂŚŵĞŶŬƂŶŶĞŶĂŶŐĞǁĞŶĚĞƚǁĞƌĚĞŶƵŶĚǌŝĞůĞŶǀŽƌĂůůĞŵ
ĂƵĨĚŝĞĞƐƐĞƌƵŶŐĚĞƌ>ĞďĞŶƐƋƵĂůŝƚćƚĂď͘/ŶĚĞƌŶĞƵĞŶ^ϯͲ>ĞŝƚůŝŶĞͣĞŵĞŶǌĞŶ͞ĚĞƌWƐǇĐŚŝĂƚĞƌ
ƵŶĚEĞƵƌŽůŽŐĞŶĞƌŚĂůƚĞŶƉƐǇĐŚŽƐŽǌŝĂůĞ/ŶƚĞƌǀĞŶƟŽŶĞŶŝŵZĂŚŵĞŶĚĞƌĞŵĞŶǌďĞŚĂŶĚůƵŶŐ
ĞŝŶĞƵĨǁĞƌƚƵŶŐƵŶĚŝŚƌŝŶƐĂƚǌʹǁŝĞǌƵŵĞŝƐƉŝĞůĚŝĞƌŐŽƚŚĞƌĂƉŝĞʹǁŝƌĚĞŵƉĨŽŚůĞŶ;ĞƵƚͲ
ƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌWƐǇĐŚŝĂƚƌŝĞƵŶĚWƐǇĐŚŽƚŚĞƌĂƉŝĞ͕WƐǇĐŚŽƐŽŵĂƟŬƵŶĚEĞƌǀĞŶŚĞŝůŬƵŶĚĞΘ
ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌEĞƵƌŽůŽŐŝĞ͕ϮϬϭϲ͖,ĂďĞƌƐƚƌŽŚet al.͕ϮϬϭϲͿ͘ŝŶǁĞŝƚĞƌĞƌĂƵƐƚĞŝŶĚĞƌ
dŚĞƌĂƉŝĞŝƐƚĚĞƌ^ĐŚƵƚǌĚĞƌ'ĞƐƵŶĚŚĞŝƚĚĞƌƉŇĞŐĞŶĚĞŶŶŐĞŚƂƌŝŐĞŶ͕ĚĞŶŶƌƵŶĚǌǁĞŝƌŝƩĞůĚĞƌ
ƌŬƌĂŶŬƚĞŶǁĞƌĚĞŶǌƵŶćĐŚƐƚŝŵŚćƵƐůŝĐŚĞŶhŵĨĞůĚǀĞƌƐŽƌŐƚ;ůǌŚĞŝŵĞƌƵƌŽƉĞ͕ϮϬϭϰͿ͘^ƚƵĚŝĞŶ
ǌĞŝŐĞŶ͕ĚĂƐƐƉŇĞŐĞŶĚĞŶŐĞŚƂƌŝŐĞĞŝŶĞĞƌŚƂŚƚĞŬƂƌƉĞƌůŝĐŚĞƵŶĚƉƐǇĐŚŝƐĐŚĞDŽƌďŝĚŝƚćƚĂƵĨǁĞŝͲ
ƐĞŶ͘EŝĐŚƚƐĞůƚĞŶĨƺŚƌĞŶĚŝĞƐĞĞůĂƐƚƵŶŐĞŶĚĂŶŶĂƵĐŚǌƵĞŝŶĞƌƵĨŶĂŚŵĞĚĞƐƌŬƌĂŶŬƚĞŶŝŶĞŝŶ
WŇĞŐĞŚĞŝŵ;ƌƵĐĞet al.͕ϮϬϬϱ͖ƌŐŝŵŽŶet al.͕ϮϬϬϱͿ͘ŝƐŚĞƵƚĞĞǆŝƐƟĞƌƚŬĞŝŶĞŬĂƵƐĂůĞdŚĞƌĂƉŝĞ
ĚĞƌůǌŚĞŝŵĞƌŽĚĞƌǀĂƐŬƵůćƌĞŶĞŵĞŶǌ;ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌWƐǇĐŚŝĂƚƌŝĞƵŶĚWƐǇĐŚŽƚŚĞͲ
ƌĂƉŝĞ͕WƐǇĐŚŽƐŽŵĂƟŬƵŶĚEĞƌǀĞŶŚĞŝůŬƵŶĚĞΘĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌEĞƵƌŽůŽŐŝĞ͕ϮϬϭϲͿ͘
ĂƐŝĞůĚĞƌƉŚĂƌŵĂŬŽůŽŐŝƐĐŚĞŶdŚĞƌĂƉŝĞŵŝƚŶƟĚĞŵĞŶƟǀĂŬĂŶŶĚĂŚĞƌŶƵƌŝŶĞŝŶĞƌsĞƌͲ
ůĂŶŐƐĂŵƵŶŐĚĞƌWƌŽŐƌĞƐƐŝŽŶďĞƐƚĞŚĞŶ;ĞŶŬĞƌƚ͕ϮϬϭϰͿ͘ŝŶŵƵůƟŵŽĚĂůĞƌdŚĞƌĂƉŝĞƉůĂŶŵƵƐƐ
ĂƵĨŐƌƵŶĚĚĞƐƐĞŚƌŝŶĚŝǀŝĚƵĞůůĞŶ<ƌĂŶŬŚĞŝƚƐǀĞƌůĂƵĨƐƵŶĚĞŝŶĞƌƐŝĐŚǀĞƌćŶĚĞƌŶĚĞŶĞĚƺƌĨŶŝƐůĂŐĞ
ŝŵŵĞƌǁŝĞĚĞƌĂŶŐĞƉĂƐƐƚƵŶĚƺďĞƌĚĂĐŚƚǁĞƌĚĞŶ͕ĚĂŶĞďĞŶĚĞƌŬŽŐŶŝƟǀĞŶ>ĞŝƐƚƵŶŐƐŵŝŶĚĞƌƵŶŐ
ĂƵĐŚĚŝĞďĞƐĐŚƌŝĞďĞŶĞŶĚĞŵĞŶǌĂƐƐŽǌŝŝĞƌƚĞŶsĞƌŚĂůƚĞŶƐƐǇŵƉƚŽŵĞĂƵŌƌĞƚĞŶŬƂŶŶĞŶ͘ĞŝĂůůĞŶ
ŶƚƐĐŚĞŝĚƵŶŐĞŶƺďĞƌŐĞĞŝŐŶĞƚĞƚŚĞƌĂƉĞƵƟƐĐŚĞƵŶĚĚŝĂŐŶŽƐƟƐĐŚĞDĂƘŶĂŚŵĞŶƐƉŝĞůĞŶĂƵĐŚ
ŝŵŵĞƌĞƚŚŝƐĐŚĞmďĞƌůĞŐƵŶŐĞŶĞŝŶĞǁŝĐŚƟŐĞZŽůůĞ;ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌWƐǇĐŚŝĂƚƌŝĞƵŶĚ
WƐǇĐŚŽƚŚĞƌĂƉŝĞ͕WƐǇĐŚŽƐŽŵĂƟŬƵŶĚEĞƌǀĞŶŚĞŝůŬƵŶĚĞΘĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌEĞƵƌŽůŽŐŝĞ͕
ϮϬϭϲͿƐĐŚŽŶŝŶĂůůƚćŐůŝĐŚĞŶ^ŝƚƵĂƟŽŶĞŶǁŝĞǌ͘͘ďĞŝĚĞƌƌŶćŚƌƵŶŐĂŵ>ĞďĞŶƐĞŶĚĞ͘<ĂŶŶŽĚĞƌ
ŵƂĐŚƚĞĚĞƌƌŬƌĂŶŬƚĞŬĞŝŶĞŽĚĞƌŶŝĐŚƚĂƵƐƌĞŝĐŚĞŶĚEĂŚƌƵŶŐƵŶĚ&ůƺƐƐŝŐŬĞŝƚǌƵƐŝĐŚŶĞŚŵĞŶ͕
ƐƚĞůůƚƐŝĐŚĚŝĞ&ƌĂŐĞ͕ŽďĞŝŶĞŬƺŶƐƚůŝĐŚĞƌŶćŚƌƵŶŐ͕ǁŝĞŵŝƚĞŝŶĞƌW'Ͳ^ŽŶĚĞ͕ĂŶŐĞǌĞŝŐƚŝƐƚ͘
tćŚƌĞŶĚŶŐĞŚƂƌŝŐĞŶŐƐƚŚĂďĞŶ͕ĚĞƌƌŬƌĂŶŬƚĞŬƂŶŶĞǀĞƌŚƵŶŐĞƌŶ͕ƐĞŚĞŶ^ƚƵĚŝĞŶŬĞŝŶĞŶsŽƌͲ
ƚĞŝůŝŶĚĞƌŶůĂŐĞĞŝŶĞƌW'ŝŶĞǌƵŐĂƵĨ>ĞďĞŶƐƋƵĂůŝƚćƚƵŶĚ>ĞďĞŶƐǀĞƌůćŶŐĞƌƵŶŐďĞŝƐĐŚǁĞƌĞŶ
<ƌĂŶŬŚĞŝƚƐƐƚĂĚŝĞŶ͘tŝĞĞƐƐŝĐŚŝŶĂŶĚĞƌĞŶ^ƚĂĚŝĞŶǀĞƌŚćůƚ͕ŝƐƚŚŝŶŐĞŐĞŶƵŶŬůĂƌ͘ ƵĐŚĨƺƌĚŝĞƐĞŶ
>ĞďĞŶƐďĞƌĞŝĐŚŬƂŶŶĞŶĞŝŶĞĨƌƺŚǌĞŝƟŐĞŝĂŐŶŽƐƟŬƵŶĚĚĂŵŝƚĚŝĞďŬůćƌƵŶŐǀŽŶWĂƟĞŶƚĞŶǁƺŶͲ
ƐĐŚĞŶŚĞůĨĞŶ͕ĚŝĞ'ĞƐƚĂůƚƵŶŐĚĞƌsĞƌƐŽƌŐƵŶŐŝŵ^ŝŶŶĞĚĞƐWĂƟĞŶƚĞŶĂƵƐǌƵƌŝĐŚƚĞŶ͘
ϭϬ
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ĞƌŝŶƐĂƚǌǀŽŶŶƟĚĞŵĞŶƟǀĂǌƵƌĞŚĂŶĚůƵŶŐĚĞƌĞŵĞŶǌŝƐƚŶŝĐŚƚƵŶƵŵƐƚƌŝƩĞŶ͘ŝĞŝƐͲ
ŬƵƐƐŝŽŶƉƌŽďůĞŵĂƟƐŝĞƌƚǀŽƌĂůůĞŵ&ƌĂŐĞŶĚĞƌŬůŝŶŝƐĐŚĞŶZĞůĞǀĂŶǌ͕ZĞƐƉŽŶĚĞƌͲZĂƚĞŶƵŶĚĚĞƌ
^ƚƵĚŝĞŶƋƵĂůŝƚćƚ;ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌůůŐĞŵĞŝŶŵĞĚŝǌŝŶƵŶĚ&ĂŵŝůŝĞŶŵĞĚŝǌŝŶ;'DͿ͕
ϮϬϬϴͿ͘ƵƌĐŚĚŝĞWƌŽŐƌĞĚŝĞŶǌĚĞƌƌŬƌĂŶŬƵŶŐŵŝƚŝŚƌĞŶƐĞŚƌŝŶĚŝǀŝĚƵĞůůĞŶsĞƌůćƵĨĞŶŝƐƚĞƐ
ƐĐŚǁŝĞƌŝŐ͕EƵƚǌĞŶŬƌŝƚĞƌŝĞŶĚĞƌdŚĞƌĂƉŝĞĨĞƐƚǌƵůĞŐĞŶ͘ĂƐDŝƩĞůŬĂŶŶǁŝƌŬƐĂŵƐĞŝŶ͕ŽďǁŽŚůĚŝĞ
ĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐŵƂŐůŝĐŚĞƌǁĞŝƐĞǀĞƌůĂŶŐƐĂŵƚ͕ǁĞŝƚĞƌĨŽƌƚƐĐŚƌĞŝƚĞƚ͘ŝĞŝŶĚŝǀŝĚƵĞůůĞdŚĞͲ
ƌĂƉŝĞĞŶƚƐĐŚĞŝĚƵŶŐŵƵƐƐĚĂŚĞƌƵŶƚĞƌĞŝŶĞƌĂƵƐŐĞǁŽŐĞŶĞŶEƵƚǌĞŶͲZŝƐŝŬŽͲďǁćŐƵŶŐĞƌĨŽůŐĞŶ
;ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌWƐǇĐŚŝĂƚƌŝĞƵŶĚWƐǇĐŚŽƚŚĞƌĂƉŝĞ͕WƐǇĐŚŽƐŽŵĂƟŬƵŶĚEĞƌǀĞŶŚĞŝůŬƵŶͲ
ĚĞΘĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌEĞƵƌŽůŽŐŝĞ͕ϮϬϭϲͿ͘
ƵƌĞŚĂŶĚůƵŶŐĚĞƌŬŽŐŶŝƟǀĞŶ^ǇŵƉƚŽŵĞƐƚĞŚĞŶDŝƩĞůŵŝƚƵŶƚĞƌƐĐŚŝĞĚůŝĐŚĞŶtŝƌŬƉƌŝŶǌŝƉŝĞŶ
ǌƵƌsĞƌĨƺŐƵŶŐ͘ŝĞĞƌƐƚĞ'ƌƵƉƉĞďŝůĚĞŶĚŝĞĐĞƚǇůĐŚŽůŝŶĞƐƚĞƌĂƐĞŚĞŵŵĞƌ;ŚͲ/Ϳ͕ĚŝĞĞŝŶĂŶͲ
ŐĞŶŽŵŵĞŶĞƐĐŚŽůŝŶĞƌŐĞƐĞĮǌŝƚďĞŝWĂƟĞŶƚĞŶŵŝƚĞŝŶĞƌůǌŚĞŝŵĞƌͲĞŵĞŶǌďĞƐĞŝƟŐĞŶƐŽůůĞŶ͘
ŚͲ/ĨƂƌĚĞƌŶĚŝĞĐŚŽůŝŶĞƌŐĞEĞƵƌŽƚƌĂŶƐŵŝƐƐŝŽŶƵŶĚŬƂŶŶĞŶĚĂŚĞƌƉŽƐŝƟǀĞīĞŬƚĞĂƵĨĚŝĞ
'ĞĚćĐŚƚŶŝƐůĞŝƐƚƵŶŐĚĞƐƌŬƌĂŶŬƚĞŶĞƌƌĞŝĐŚĞŶ;ĞŶŬĞƌƚ͕ϮϬϭϰͿ͘ŝĞDŝƩĞůƐŝŶĚǌƵƌĞŚĂŶĚůƵŶŐ
ĚĞƌůĞŝĐŚƚĞŶďŝƐŵŝƩĞůƐĐŚǁĞƌĞŶůǌŚĞŝŵĞƌͲĞŵĞŶǌǌƵŐĞůĂƐƐĞŶƵŶĚŚĂďĞŶĞŝŶĞŶďĞůĞŐƚĞŶEƵƚͲ
ǌĞŶĨƺƌĞŝŶĞĞƐƐĞƌƵŶŐĚĞƌŬŽŐŶŝƟǀĞŶ>ĞŝƐƚƵŶŐƐĨćŚŝŐŬĞŝƚďĞŝĚĞƌsĞƌƌŝĐŚƚƵŶŐĂůůƚĂŐƐƉƌĂŬƟƐĐŚĞƌ
dćƟŐŬĞŝƚĞŶƵŶĚďĞǌŽŐĞŶĂƵĨĚĞŶŬůŝŶŝƐĐŚĞŶ'ĞƐĂŵƚĞŝŶĚƌƵĐŬ;ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌWƐǇĐŚͲ
ŝĂƚƌŝĞƵŶĚWƐǇĐŚŽƚŚĞƌĂƉŝĞ͕WƐǇĐŚŽƐŽŵĂƟŬƵŶĚEĞƌǀĞŶŚĞŝůŬƵŶĚĞΘĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌ
EĞƵƌŽůŽŐŝĞ͕ϮϬϭϲ͖/ŶƐƟƚƵƚĨƺƌYƵĂůŝƚćƚƵŶĚtŝƌƚƐĐŚĂŌůŝĐŚŬĞŝƚŝŵ'ĞƐƵŶĚŚĞŝƚƐǁĞƐĞŶ;/Ytŝ'Ϳ͕
ϮϬϬϳͿ͘
ŝĞǌǁĞŝƚĞ'ƌƵƉƉĞďŝůĚĞƚĚĞƌED;'ůƵƚĂŵĂƚͿͲZĞǌĞƉƚŽƌĂŶƚĂŐŽŶŝƐƚDĞŵĂŶƟŶ͕ĚĞƌŝŶĚĞŶ
'ůƵƚĂŵĂƚŚĂƵƐŚĂůƚĞŝŶŐƌĞŝŌƵŶĚĨƺƌĚŝĞƐǇŵƉƚŽŵĂƟƐĐŚĞĞŚĂŶĚůƵŶŐĚĞƌŵŽĚĞƌĂƚĞŶďŝƐƐĐŚǁĞͲ
ƌĞŶ&ŽƌŵĚĞƌůǌŚĞŝŵĞƌͲĞŵĞŶǌǌƵŐĞůĂƐƐĞŶŝƐƚ͘'ůƵƚĂŵĂƚŝƐƚĞŝŶEĞƵƌŽƚƌĂŶƐŵŝƩĞƌ͕ ĚĞƌŵŝƚ'ĞͲ
ĚćĐŚƚŶŝƐƉƌŽǌĞƐƐĞŶƵŶĚ>ĞƌŶĞŶŝŶsĞƌďŝŶĚƵŶŐƐƚĞŚƚ͘ŝŶmďĞƌƐĐŚƵƐƐĂŶ'ůƵƚĂŵĂƚĨƺŚƌƚǌƵŵďͲ
ƐƚĞƌďĞŶǀŽŶEĞƵƌŽŶĞŶ͘DĞŵĂŶƟŶĨƵŶŐŝĞƌƚĂůƐŶƚĂŐŽŶŝƐƚƵŶĚƐŽƌŐƚĚĂĨƺƌ͕ ĚĂƐƐĞŝŶmďĞƌƐĐŚƵƐƐ
ĂŶ'ůƵƚĂŵĂƚďůŽĐŬŝĞƌƚǁŝƌĚ;/ŶƐƟƚƵƚĨƺƌYƵĂůŝƚćƚƵŶĚtŝƌƚƐĐŚĂŌůŝĐŚŬĞŝƚŝŵ'ĞƐƵŶĚŚĞŝƚƐǁĞƐĞŶ
;/Ytŝ'Ϳ͕ϮϬϬϴ͖ĞŶŬĞƌƚ͕ϮϬϭϰͿ͘ŝŶĞ<ŽŵďŝŶĂƟŽŶǀŽŶDĞŵĂŶƟŶƵŶĚŚͲ/ŝƐƚŶŝĐŚƚǌƵůćƐƐŝŐ͘
sĞƌŐůĞŝĐŚƚŵĂŶĚŝĞĂŬƚƵĞůůĞǁŝĞĂƵĐŚćůƚĞƌĞ>ĞŝƚůŝŶŝĞŶǌƵƌĞŚĂŶĚůƵŶŐĚĞƌĞŵĞŶǌĚĞƌĞƵƚͲ
ƐĐŚĞŶ'ĞƐĞůůƐĐŚĂŌĨƺƌEĞƵƌŽůŽŐŝĞ;'EͿƵŶĚĚĞƌĞƵƚƐĐŚĞŶ'ĞƐĞůůƐĐŚĂŌĨƺƌWƐǇĐŚŝĂƚƌŝĞƵŶĚ
WƐǇĐŚŽƚŚĞƌĂƉŝĞ͕WƐǇĐŚŽƐŽŵĂƟŬƵŶĚEĞƌǀĞŶŚĞŝůŬƵŶĚĞ;'WWEͿŵŝƚĚĞƌĂďŐĞůĂƵĨĞŶĞŶ>ĞŝƚůŝŶŝĞ
ĚĞƌ'ĞƐĞůůƐĐŚĂŌĨƺƌůůŐĞŵĞŝŶŵĞĚŝǌŝŶƵŶĚ&ĂŵŝůŝĞŶŵĞĚŝǌŝŶ;'DͿćƵƘĞƌŶƐŝĐŚůĞƚǌƚĞƌĞ
ĚĞƵƚůŝĐŚǌƵƌƺĐŬŚĂůƚĞŶĚĞƌďǌŐů͘ĚĞƐŝŶƐĂƚǌĞƐǀŽŶŶƟĚĞŵĞŶƟǀĂ;ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌ
ůůŐĞŵĞŝŶŵĞĚŝǌŝŶƵŶĚ&ĂŵŝůŝĞŶŵĞĚŝǌŝŶ;'DͿϮϬϬϴ͖ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌWƐǇĐŚŝĂƚƌŝĞ
ƵŶĚWƐǇĐŚŽƚŚĞƌĂƉŝĞ͕WƐǇĐŚŽƐŽŵĂƟŬƵŶĚEĞƌǀĞŶŚĞŝůŬƵŶĚĞΘĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌ
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EĞƵƌŽůŽŐŝĞ͕ϮϬϬϵ͖ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌWƐǇĐŚŝĂƚƌŝĞƵŶĚWƐǇĐŚŽƚŚĞƌĂƉŝĞ͕WƐǇĐŚŽƐŽŵĂƟŬ
ƵŶĚEĞƌǀĞŶŚĞŝůŬƵŶĚĞΘĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌEĞƵƌŽůŽŐŝĞ͕ϮϬϭϲͿ͘/ŚƌŝŶƐĂƚǌŬƂŶŶĞŝŶ
ďĞƐƟŵŵƚĞŶ^ƚĂĚŝĞŶĞƌǁŽŐĞŶǁĞƌĚĞŶ͕ƐŽĚŝĞƵƚŽƌĞŶĚĞƌ'DͲ>ĞŝƚůŝŶŝĞ͘^ŝĞƐĞŚĞŶŶƵƌĞŝŶĞŶ
ďĞŐƌĞŶǌƚŶĂĐŚŐĞǁŝĞƐĞŶĞŶEƵƚǌĞŶĚĞƌDŝƩĞů͕ĞƌŬůćƌĞŶĚŝĞƵƚŽƌĞŶǁĞŝƚĞƌƵŶĚƌĞŐĞŶĂŶ͕ĚŝĞ
tŝƌŬƐĂŵŬĞŝƚĚĞƌDŝƩĞůĂůůĞϯďŝƐϲDŽŶĂƚĞǌƵĞǀĂůƵŝĞƌĞŶƵŶĚǌƵƺďĞƌǁĂĐŚĞŶ͘
/ŶĚĞƌ^ϯͲ>ĞŝƚůŝŶŝĞĚĞƌ'WWEΘ'EĂƵƐĚĞŵ:ĂŚƌϮϬϭϲƐĞŚĞŶĚŝĞƵƚŽƌĞŶĞƌƐƚŵĂůŝŐŝŶĚĞƌ
ĂŬƚƵĞůůĞŶĂƚĞŶůĂŐĞĞŝŶĞŶ,ŝŶǁĞŝƐĂƵĨĚŝĞtŝƌŬƐĂŵŬĞŝƚǀŽŶ'ŝŶŬŐŽŝůŽďĂǆƚƌĂŬƚĂƵĨĚŝĞŬŽŐŶŝͲ
ƟǀĞŶ&ćŚŝŐŬĞŝƚĞŶǀŽŶůǌŚĞŝŵĞƌͲƌŬƌĂŶŬƚĞŶƵŶĚWĂƟĞŶƚĞŶŵŝƚĞŝŶĞƌǀĂƐŬƵůćƌĞŶĞŵĞŶǌ͘Ğƌ
ŝŶƐĂƚǌǀŽŶ'ŝŶŬŐŽŝůŽďĂŝƐƚŶŝĐŚƚƵŶƵŵƐƚƌŝƩĞŶ͕ĚĂĚŝĞ^ƚƵĚŝĞŶůĂŐĞƐĞŚƌŚĞƚĞƌŽŐĞŶŝƐƚƵŶĚĞƐ
ŝŶƐŐĞƐĂŵƚŶƵƌǁĞŶŝŐĞƋƵĂůŝƚĂƟǀŚŽĐŚǁĞƌƟŐĞhŶƚĞƌƐƵĐŚƵŶŐĞŶƵŶĚŶƵƌǁĞŶŝŐĞ>ĂŶŐǌĞŝƚƐƚƵĚŝĞŶ
ǌƵŵƂŐůŝĐŚĞŶƵŶĞƌǁƺŶƐĐŚƚĞŶtŝƌŬƵŶŐĞŶǌƵŵŝŶƐĂƚǌďĞŝĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŐŝďƚ;/ŶƐƟƚƵƚĨƺƌ
YƵĂůŝƚćƚƵŶĚtŝƌƚƐĐŚĂŌůŝĐŚŬĞŝƚŝŵ'ĞƐƵŶĚŚĞŝƚƐǁĞƐĞŶ;/Ytŝ'Ϳ͕ϮϬϭϯͿ͘ĞƐŽŶĚĞƌƐǌƵďĞĂĐŚƚĞŶ
ŝƐƚ͕ĚĂƐƐĞƐtĞĐŚƐĞůǁŝƌŬƵŶŐĞŶǌǁŝƐĐŚĞŶ'ŝŶŬŐŽͲŝůŽďĂͲWƌćƉĂƌĂƚĞŶƵŶĚďůƵƚǀĞƌĚƺŶŶĞŶĚĞŶDŝƚͲ
ƚĞůŶǁŝĞ^^ŽĚĞƌtĂƌĨĂƌŝŶŐĞďĞŶŬĂŶŶ͘Ă'ŝŶŬŐŽͲWƌćƉĂƌĂƚĞĨƌĞŝǀĞƌŬćƵŇŝĐŚƐŝŶĚƵŶĚǀŽƌĂůůĞŵ
ŐĞŶĂƵƐŽǁŝĞďůƵƚǀĞƌĚƺŶŶĞŶĚĞDŝƩĞůŚćƵĮŐǀŽŶćůƚĞƌĞŶDĞŶƐĐŚĞŶĞŝŶŐĞŶŽŵŵĞŶǁĞƌĚĞŶ͕ŝƐƚ
ĞŝŶĞŝŶŶĂŚŵĞǀŽŶ'ŝŶŬŐŽͲWƌćƉĂƌĂƚĞŶƵŶďĞĚŝŶŐƚŵŝƚĚĞŵƌǌƚǌƵďĞƐƉƌĞĐŚĞŶ͘&ƺƌĂŶĚĞƌĞdŚĞͲ
ƌĂƉĞƵƟŬĂ͕ǁŝĞďĞŝƐƉŝĞůƐǁĞŝƐĞŶŝĐŚƚͲƐƚĞƌŽŝĚĂůĞŶƟƉŚůŽŐŝƐƟŬĂŽĚĞƌĂƵĐŚsŝƚĂŵŝŶ͕ůŝĞŐƚŬĞŝŶĞ
ǀŝĚĞŶǌĞŝŶĞƌtŝƌŬƐĂŵŬĞŝƚǀŽƌ͘ ^ŝĞǁĞƌĚĞŶĚĂŚĞƌŶŝĐŚƚĞŵƉĨŽŚůĞŶ;ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌ
WƐǇĐŚŝĂƚƌŝĞƵŶĚWƐǇĐŚŽƚŚĞƌĂƉŝĞ͕WƐǇĐŚŽƐŽŵĂƟŬƵŶĚEĞƌǀĞŶŚĞŝůŬƵŶĚĞΘĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌ
ĨƺƌEĞƵƌŽůŽŐŝĞ͕ϮϬϭϲͿ͘ĞŝĚĞƌĞŚĂŶĚůƵŶŐĚĞƌǀĂƐŬƵůćƌĞŶĞŵĞŶǌƐƚĞŚƚĚĞƌ^ĐŚƵƚǌǀŽƌǁĞŝƚĞͲ
ƌĞŶǀĂƐŬƵůćƌĞŶ^ĐŚćĚŝŐƵŶŐĞŶŝŵsŽƌĚĞƌŐƌƵŶĚĚĞƌĞŚĂŶĚůƵŶŐ͕ĐĞƚǇůĐŚŽůŝŶĞƐƚĞƌĂƐĞͲ,ĞŵŵĞƌ
ƵŶĚDĞŵĂŶƟŶƐŝŶĚŶŝĐŚƚǌƵƌĞŚĂŶĚůƵŶŐĚĞƌǀĂƐŬƵůćƌĞŶĞŵĞŶǌǌƵŐĞůĂƐƐĞŶ͘/ŶƐŐĞƐĂŵƚŝƐƚĚŝĞ
ĂƚĞŶůĂŐĞǌƵƌĞŚĂŶĚůƵŶŐĚĞƌǀĂƐŬƵůćƌĞŶĞŵĞŶǌƐĐŚůĞĐŚƚĞƌĂůƐǌƵƌůǌŚĞŝŵĞƌͲĞŵĞŶǌ͘
Psychische und Verhaltenssymptome  
tŝĞƵŶƚĞƌWƵŶŬƚϮ͘ϭƐĐŚŽŶĂƵĨŐĞĨƺŚƌƚ͕ƚƌĞƚĞŶŝŵZĂŚŵĞŶĞŝŶĞƌĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐŶĞďĞŶĚĞŶ
ƚǇƉŝƐĐŚĞŶŬŽŐŶŝƟǀĞŶ^ǇŵƉƚŽŵĞŶĂƵĐŚŚćƵĮŐƐŽŐĞŶĂŶŶƚĞŶŝĐŚƚͲŬŽŐŶŝƟǀĞsĞƌŚĂůƚĞŶƐƐǇŵƉƚŽŵĞ
ĂƵĨ͘ ĂǌƵǌćŚůĞŶƵ͘Ă͘ƉƐǇĐŚŽƟƐĐŚĞ^ǇŵƉƚŽŵĞǁŝĞ,ĂůůƵǌŝŶĂƟŽŶĞŶƵŶĚtĂŚŶ͕ĂŐŝƟĞƌƚĞƐsĞƌŚĂůͲ
ƚĞŶ͕^ĐŚůĂĨƐƚƂƌƵŶŐĞŶ͕ĞƉƌĞƐƐŝŽŶĞŶŽĚĞƌĂƵĐŚŐŐƌĞƐƐŝǀŝƚćƚ;ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌWƐǇĐŚͲ
ŝĂƚƌŝĞƵŶĚWƐǇĐŚŽƚŚĞƌĂƉŝĞ͕WƐǇĐŚŽƐŽŵĂƟŬƵŶĚEĞƌǀĞŶŚĞŝůŬƵŶĚĞΘĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌ
EĞƵƌŽůŽŐŝĞ͕ϮϬϭϲͿ͘^ŝĞǁĞƌĚĞŶƐŽǁŽŚůǀŽŵƌŬƌĂŶŬƚĞŶĂůƐĂƵĐŚǀŽŶĚĞŶƉŇĞŐĞŶĚĞŶŶŐĞŚƂƌŝͲ
ŐĞŶĂůƐƐĞŚƌďĞůĂƐƚĞŶĚĞŵƉĨƵŶĚĞŶƵŶĚƐƚĞůůĞŶĞŝŶĞŶ,ĂƵƉƚĞŝŶǁĞŝƐƵŶŐƐŐƌƵŶĚŝŶĞŝŶWŇĞŐĞŚĞŝŵ
ĚĂƌ;ĞƉŽŝƵͲDĂƌƟŶet al.͕ϮϬϭϲͿ͘ŝĞhƌƐĂĐŚĞŝƐƚŵƵůƟĨĂŬƚŽƌŝĞůůďĞĚŝŶŐƚ͘'ƌƵŶĚůĂŐĞƐŝŶĚĚŝĞ
ŬƌĂŶŬŚĞŝƚƐďĞĚŝŶŐƚǀĞƌćŶĚĞƌƚĞŶ,ŝƌŶƐƚƌƵŬƚƵƌĞŶ͕ĚŝĞǌƵĞŝŶĞŵǀĞƌćŶĚĞƌƚĞŶƌůĞďĞŶĨƺŚƌĞŶƐŽǁŝĞ
ĚŝĞhŶĨćŚŝŐŬĞŝƚ͕ĚĂƐƌůĞďƚĞĞŝŶǌƵŽƌĚŶĞŶ͘ƵĐŚďĞƐƟŵŵƚĞhŵǁĞůƞĂŬƚŽƌĞŶ͕ǁŝĞĞŝŶĞƵŶŐƺŶƐƟͲ
ŐĞ<ŽŵŵƵŶŝŬĂƟŽŶƐĨŽƌŵŽĚĞƌĂƵĐŚŬƂƌƉĞƌůŝĐŚĞ^ǇŵƉƚŽŵĞǁŝĞ^ĐŚŵĞƌǌŬƂŶŶĞŶĚĂƐƵŌƌĞƚĞŶ
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ĚĞƌďĞƐĐŚƌŝĞďĞŶĞŶsĞƌŚĂůƚĞŶƐƐǇŵƉƚŽŵĞĨƂƌĚĞƌŶ͘ŝĞ^ǇŵƉƚŽŵĞǀĂƌŝŝĞƌĞŶŝŶĂƵĞƌ͕ /ŶƚĞŶͲ
ƐŝƚćƚƵŶĚ,ćƵĮŐŬĞŝƚƵŶĚďĞƚƌĞīĞŶďŝƐǌƵϴϬйĂůůĞƌĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŝŵ>ĂƵĨĞŝŚƌĞƌ<ƌĂŶŬŚĞŝƚ
;>ǇŬĞƚƐŽƐet al.͕ϮϬϬϮͿ͘/ŶĚĞƌĞŚĂŶĚůƵŶŐǁŝƌĚǌƵŶćĐŚƐƚǀĞƌƐƵĐŚƚ͕ĂƵƐůƂƐĞŶĚĞ&ĂŬƚŽƌĞŶǌƵ
ŝĚĞŶƟĮǌŝĞƌĞŶƵŶĚĚŝĞƐĞǌƵŵŽĚŝĮǌŝĞƌĞŶ͘tĞŝƚĞƌŚŝŶƐƚĞŚĞŶĞŝŶĞZĞŝŚĞŶŝĐŚƚͲƉŚĂƌŵĂŬŽůŽŐŝƐĐŚĞƌ
sĞƌĨĂŚƌĞŶǌƵƌsĞƌĨƺŐƵŶŐ͘ĞŝŐƚŝŚƌŝŶƐĂƚǌŶŝĐŚƚĚŝĞŐĞǁƺŶƐĐŚƚĞtŝƌŬƵŶŐ͕ŬƂŶŶĞŶĂƵĐŚƉŚĂƌŵĂͲ
ŬŽůŽŐŝƐĐŚĞDŝƩĞůĞŝŶŐĞƐĞƚǌƚǁĞƌĚĞŶ͘ŝĞŚŽŚĞ^ŽƌŐƐĂŵŬĞŝƚďĞŝŵŝŶƐĂƚǌƉƐǇĐŚŽƚƌŽƉĞƌDŝƩĞů
ŝŵŚƂŚĞƌĞŶ>ĞďĞŶƐĂůƚĞƌŝƐƚďĞŝĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŝŵďĞƐŽŶĚĞƌĞŶDĂƘĞŐĞďŽƚĞŶ͘DŝƩĞůŵŝƚ
ĞŝŶĞƌĂŶƟĐŚŽůŝŶĞƌŐĞŶtŝƌŬƵŶŐŬƂŶŶĞŶĚŝĞŽŚŶĞŚŝŶĞŝŶŐĞƐĐŚƌćŶŬƚĞŶŬŽŐŶŝƟǀĞŶ&ćŚŝŐŬĞŝƚĞŶ
ǁĞŝƚĞƌŵŝŶĚĞƌŶƵŶĚƐŽůůƚĞŶĚĂŚĞƌŶŝĐŚƚĂŶŐĞǁĞŶĚĞƚǁĞƌĚĞŶ͘'ĞŶĂƵƐŽŬƂŶŶĞŶƐŝĐŚƐĞĚŝĞƌĞŶĚĞ
tŝƌŬƐƚŽīĞ͕ŶĞďĞŶĚĞƌĞƌŚƂŚƚĞŶ^ƚƵƌǌŐĞĨĂŚƌ͕ ŶĞŐĂƟǀĂƵĨĚŝĞ<ŽŐŶŝƟŽŶĂƵƐǁŝƌŬĞŶ;ĞƵƚƐĐŚĞ'ĞͲ
ƐĞůůƐĐŚĂŌĨƺƌWƐǇĐŚŝĂƚƌŝĞƵŶĚWƐǇĐŚŽƚŚĞƌĂƉŝĞ͕WƐǇĐŚŽƐŽŵĂƟŬƵŶĚEĞƌǀĞŶŚĞŝůŬƵŶĚĞΘĞƵƚƐĐŚĞ
'ĞƐĞůůƐĐŚĂŌĨƺƌEĞƵƌŽůŽŐŝĞ͕ϮϬϭϲͿ͘
/ŶĚŝĞƐĞŵZĂŚŵĞŶǁĞƌĚĞŶŚćƵĮŐĂƵĐŚŶƟƉƐǇĐŚŽƟŬĂĞŝŶŐĞƐĞƚǌƚ͕ƵŵĚĞŶŶŝĐŚƚͲŬŽŐŶŝƟǀĞŶ
^ǇŵƉƚŽŵĞŶǌƵďĞŐĞŐŶĞŶ͘ĞƌŝŶƐĂƚǌĚŝĞƐĞƌDŝƩĞůĞƌĨŽƌĚĞƌƚƺďĞƌĂƵƐŐƌŽƘĞĐŚƚƐĂŵŬĞŝƚ͘Ƶ
ĞŐŝŶŶĚĞƌϮϬϬϬĞƌ:ĂŚƌĞŐĂďĞƐĞƌƐƚĞhŶƚĞƌƐƵĐŚƵŶŐĞŶ͕ĚŝĞǌĞŝŐƚĞŶ͕ĚĂƐƐĚĞƌŝŶƐĂƚǌǀŽŶĂƚǇͲ
ƉŝƐĐŚĞŶŶƟƉƐǇĐŚŽƟŬĂďĞŝĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŵŝƚĞŝŶĞŵĞƌŚƂŚƚĞŶZŝƐŝŬŽĨƺƌDŽƌƚĂůŝƚćƚƵŶĚ
ǌĞƌĞďƌŽǀĂƐŬƵůćƌĞƌĞŝŐŶŝƐƐĞĂƐƐŽǌŝŝĞƌƚŝƐƚƵŶĚǌƵĚĞŵĚĞŶŬŽŐŶŝƟǀĞŶďďĂƵďĞƐĐŚůĞƵŶŝŐĞŶ
ŬĂŶŶ;^ĐŚŶĞŝĚĞƌet al.ϮϬϬϱ͖^ĐŚŶĞĞǁĞŝƐƐet al.ϮϬϬϳ͖'ŝůůet al.ϮϬϬϳ͖ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌ
ĨƺƌWƐǇĐŚŝĂƚƌŝĞƵŶĚWƐǇĐŚŽƚŚĞƌĂƉŝĞ͕WƐǇĐŚŽƐŽŵĂƟŬƵŶĚEĞƌǀĞŶŚĞŝůŬƵŶĚĞΘĞƵƚƐĐŚĞ'ĞƐĞůůͲ
ƐĐŚĂŌĨƺƌEĞƵƌŽůŽŐŝĞ͕ϮϬϭϲͿ͘ƵĞƌƐƚǁƵƌĚĞŝŶZŽƚĞͲ,ĂŶĚͲƌŝĞĨĞŶƵŶĚĚĞŶ&ĂĐŚŝŶĨŽƌŵĂƟŽŶĞŶ
ĚĞƌtŝƌŬƐƚŽīĞ;>ŝůůǇWŚĂƌŵĂ͕ϮϬϬϰ͖:ĂŶƐƐĞŶͲŝůĂŐ͕ϮϬϬϰͿ͕ĚĂŶŶĂƵĐŚĚƵƌĐŚĚŝĞĂŵĞƌŝŬĂŶŝƐĐŚĞ
ƌǌŶĞŝŵŝƩĞůďĞŚƂƌĚĞ&ŽŽĚĂŶĚƌƵŐĚŵŝŶŝƐƚƌĂƟŽŶ;&ͿƵŶĚĚŝĞĞƵƌŽƉćŝƐĐŚĞƌǌŶĞŝŵŝƩĞůͲ
ĂŐĞŶƚƵƌ;ƵƌŽƉĞĂŶDĞĚŝĐŝŶĞƐŐĞŶĐǇ;DͿͿƺďĞƌĚŝĞĞƌŚƂŚƚĞŶZŝƐŝŬĞŶŝŶĨŽƌŵŝĞƌƚƵŶĚĚĂƌĂƵĨ
ŚŝŶŐĞǁŝĞƐĞŶ͕ĚĂƐƐĚŝĞDŝƩĞůǁĞĚĞƌĨƺƌĚĞŶŝŶƐĂƚǌďĞŝĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶǌƵŐĞůĂƐƐĞŶƐŝŶĚ͕
ŶŽĐŚĞŝŶtŝƌŬƐĂŵŬĞŝƚƐŶĂĐŚǁĞŝƐďĞƐƚĞŚĞ;&ŽŽĚĂŶĚƌƵŐĚŵŝŶŝƐƚƌĂƟŽŶ͕ϮϬϬϯ͕ϮϬϬϱ͕ϮϬϬϴ͖
ƵƌŽƉĞĂŶDĞĚŝĐŝŶĞƐŐĞŶĐǇ͕ ϮϬϬϴͿ͘ŝĞtĂƌŶƵŶŐĞŶǁƵƌĚĞŶĚĂŶŶĂƵĐŚĂƵĨĚŝĞƚǇƉŝƐĐŚĞŶ
ŶƟƉƐǇĐŚŽƟŬĂĞƌǁĞŝƚĞƌƚ͘>ĞĚŝŐůŝĐŚĚĂƐƚǇƉŝŬƵŵZŝƐƉĞƌŝĚŽŶŝƐƚŝŶĞƵƚƐĐŚůĂŶĚǌƵƌĞŚĂŶĚůƵŶŐ
ƐƉĞǌŝĮƐĐŚĞƌŶŝĐŚƚͲŬŽŐŶŝƟǀĞƌsĞƌŚĂůƚĞŶƐƐǇŵƉƚŽŵĞďĞŝĞŵĞŶǌǌƵŐĞůĂƐƐĞŶ;ĞƵƚƐĐŚĞ'ĞƐĞůůͲ
ƐĐŚĂŌĨƺƌůůŐĞŵĞŝŶŵĞĚŝǌŝŶƵŶĚ&ĂŵŝůŝĞŶŵĞĚŝǌŝŶ;'DͿ͕ϮϬϬϴ͖ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌ
WƐǇĐŚŝĂƚƌŝĞƵŶĚWƐǇĐŚŽƚŚĞƌĂƉŝĞ͕WƐǇĐŚŽƐŽŵĂƟŬƵŶĚEĞƌǀĞŶŚĞŝůŬƵŶĚĞΘĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌ
ĨƺƌEĞƵƌŽůŽŐŝĞ͕ϮϬϭϲͿ͘ŝĞZŝƐŝŬĞŶĨƺƌĞŵĞŶǌĞƌŬƌĂŶŬƚĞƐŝŶĚũĞŶĂĐŚtŝƌŬƐƚŽīƵŶƚĞƌƐĐŚŝĞĚůŝĐŚ͘
'ƌƵŶĚƐćƚǌůŝĐŚŚĂďĞŶĚŝĞĂƚǇƉŝƐĐŚĞŶtŝƌŬƐƚŽīĞĞŝŶĂŶĚĞƌĞƐEĞďĞŶǁŝƌŬƵŶŐƐƉŽƚĞŶǌŝĂů;ǌ͘͘ĞŝŶĞ
ŐƺŶƐƟŐĞƌĞZĞůĂƟŽŶǌǁŝƐĐŚĞŶĚĞƌĂŶƟƉƐǇĐŚŽƟƐĐŚĞŶtŝƌŬƐĂŵŬĞŝƚƵŶĚĚĞƌĞǆƚƌĂƉǇƌĂŵŝĚĂůĞŶ
sĞƌƚƌćŐůŝĐŚŬĞŝƚͿŝŵsĞƌŐůĞŝĐŚǌƵĚĞŶƚǇƉŝƐĐŚĞŶ͘ƐŝƐƚĨŽůŐůŝĐŚŶŝĐŚƚǀĞƌǁƵŶĚĞƌůŝĐŚ͕ĚĂƐƐĚĞƌŝŶͲ
ƐĂƚǌĚĞƌDŝƩĞůƐƚĂƌŬĚŝƐŬƵƟĞƌƚǁŝƌĚ͕ĚĂŝŚƌŝŶƐĂƚǌŶĂĐŚǁŝĞǀŽƌǁĞŝƚǀĞƌďƌĞŝƚĞƚŝƐƚ;ŝĐŚůĞƌet al.͕
ϮϬϭϱ͖^ĐŚƵůǌĞet al.͕ϮϬϭϯĂ͕ϮϬϭϯďͿ͘ŝŶĞhŶƚĞƌƐƵĐŚƵŶŐĂƵƐŶŐůĂŶĚŬŽŵŵƚŝŶĚŝĞƐĞŵ<ŽŶƚĞǆƚ
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ǌƵĚĞŵ^ĐŚůƵƐƐ͕ĚĂƐƐĐĂ͘ǌǁĞŝƌŝƩĞůĂůůĞƌǀĞƌŽƌĚŶĞƚĞŶŶƟƉƐǇĐŚŽƟŬĂŝŵZĂŚŵĞŶĞŝŶĞƌĞŵĞŶͲ
ǌĞƌŬƌĂŶŬƵŶŐƵŶŶƂƟŐƵŶĚǁŝƌŬƵŶŐƐůŽƐƐĞŝĞŶ;ĂŶŶĞƌũĞ͕ϮϬϬϵͿƵŶĚĞŝŶďƐĞƚǌĞŶĞŝŶĞƌŬŽŶƟŶƵͲ
ŝĞƌůŝĐŚĞŶ'ĂďĞŬĞŝŶĞŶŶĂĐŚƚĞŝůŝŐĞŶīĞŬƚĂƵĨĚĂƐsĞƌŚĂůƚĞŶŚĂƚ;ĞĐůĞƌĐƋet al.͕ϮϬϭϯͿ͘ƵĐŚ
ǁĞŝƚĞƌĞDŝƩĞůǁŝĞŶƟĚĞƉƌĞƐƐŝǀĂŽĚĞƌĞŶǌŽĚŝĂǌĞƉŝŶĞŬƂŶŶĞŶŝŵZĂŚŵĞŶĚĞƌĞŚĂŶĚůƵŶŐ
ǀŽŶƉƐǇĐŚŝƐĐŚĞŶƵŶĚsĞƌŚĂůƚĞŶƐƐǇŵƉƚŽŵĞŶĨƺƌƐƉĞǌŝĮƐĐŚĞ^ǇŵƉƚŽŵĞǌƵŵŝŶƐĂƚǌŬŽŵŵĞŶ͕
ƐŽĚŝĞƵƚŽƌĞŶĚĞƌ^ϯͲ>ĞŝƚůŝŶŝĞĞŵĞŶǌĞŶ͘ďĞƌĂƵĐŚŝŚƌŝŶƐĂƚǌĞƌĨŽƌĚĞƌƚŐƌŽƘĞ^ŽƌŐĨĂůƚƵŶĚ
ƐŽůůƚĞĞďĞŶƐŽƺďĞƌĞŝŶĞŵƂŐůŝĐŚƐƚŬƵƌǌĞĞŝƚŝŶĚĞƌŐĞƌŝŶŐƐƚĞŶŽƐŝƐŐĞŐĞďĞŶǁĞƌĚĞŶƵŶĚĞŝŶĞƌ
ƐƚĞƟŐĞŶtŝƌŬƐĂŵŬĞŝƚƐŬŽŶƚƌŽůůĞƵŶƚĞƌůŝĞŐĞŶ;ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌWƐǇĐŚŝĂƚƌŝĞƵŶĚWƐǇĐŚŽͲ
ƚŚĞƌĂƉŝĞ͕WƐǇĐŚŽƐŽŵĂƟŬƵŶĚEĞƌǀĞŶŚĞŝůŬƵŶĚĞΘĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌEĞƵƌŽůŽŐŝĞ͕ϮϬϭϲͿ͘
ƵĨĚŝĞƌůćƵƚĞƌƵŶŐĚĞƌ'ƌƵŶĚůĂŐĞŶĚĞƌĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐǁĞƌĚĞŶŝŵĨŽůŐĞŶĚĞŶďƐĐŚŶŝƩ
ŶŐĂďĞŶǌƵĂŬƚƵĞůůĞŶƵŶĚǌƵŬƺŶŌŝŐĞŶ<ƌĂŶŬŚĞŝƚƐŚćƵĮŐŬĞŝƚĞŶŐĞŵĂĐŚƚ͘
Ϯ͘Ϯ ŬƚƵĞůůĞƌŬƌĂŶŬƵŶŐƐǌĂŚůĞŶƵŶĚǌƵŬƺŶŌŝŐĞŶƚǁŝĐŬůƵŶŐĞŶ
ĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐĞŶŐĞŚƂƌĞŶǌƵĚĞŶŚćƵĮŐƐƚĞŶƵŶĚƐĐŚǁĞƌǁŝĞŐĞŶĚƐƚĞŶƌŬƌĂŶŬƵŶŐĞŶĚĞƐ
ŚƂŚĞƌĞŶ>ĞďĞŶƐĂůƚĞƌƐ͘^ŝĞƚƌĞƚĞŶĂůƚĞƌƐĂďŚćŶŐŝŐŵŝƚĞŝŶĞƌWƌćǀĂůĞŶǌǀŽŶƵŶƚĞƌϭйŝŵůƚĞƌǀŽŶ
ϲϬďŝƐϲϰ:ĂŚƌĞŶĂƵĨ͕ ĚŝĞƐĞƐƚĞŝŐƚĂƵĨĐĂ͘ϯϬйŝŵůƚĞƌǀŽŶϵϬďŝƐϵϰ:ĂŚƌĞŶĂŶ͘&ƌĂƵĞŶĞƌŬƌĂŶͲ
ŬĞŶďĞƐŽŶĚĞƌƐŵŝƚǌƵŶĞŚŵĞŶĚĞŵůƚĞƌŚćƵĮŐĞƌĂůƐDćŶŶĞƌ;ŝĞŐůĞƌΘŽďůŚĂŵŵĞƌ͕ ϮϬϬϵͿ͘/Ŷ
ĞŝƚĞŶĚĞƐĚĞŵŽŐƌĂƉŚŝƐĐŚĞŶtĂŶĚĞůƐ͕ĚĞƌǌƵĞŝŶĞŵŶƐƟĞŐĚĞƌŶǌĂŚůǀŽŶϲϱͲ:ćŚƌŝŐĞŶƵŶĚĞŝͲ
ŶĞŵŐůĞŝĐŚǌĞŝƟŐĞŶZƺĐŬŐĂŶŐĚĞƌDĞŶƐĐŚĞŶŝŵĞƌǁĞƌďƐĨćŚŝŐĞŶůƚĞƌĨƺŚƌƚ͕ǁŝƌĚĚĞƵƚůŝĐŚ͕ĚĂƐƐ
ĚŝĞĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐŶŝĐŚƚŶƵƌĨƺƌĚŝĞƌŬƌĂŶŬƚĞŶƐĞůďĞƌƵŶĚĚĞƐƐĞŶŶŐĞŚƂƌŝŐĞŶ͕ƐŽŶĚĞƌŶ
ĂƵĐŚĨƺƌĚĂƐ'ĞƐƵŶĚŚĞŝƚƐƐǇƐƚĞŵĞŝŶĞŐƌŽƘĞ,ĞƌĂƵƐĨŽƌĚĞƌƵŶŐĚĂƌƐƚĞůůƚ͘
tĞůƚǁĞŝƚǁĂƌĞŶŝŵ:ĂŚƌϮϬϭϬŶĂĐŚ^ĐŚćƚǌƵŶŐĞŶϯϱ͕ϲDŝůůŝŽŶĞŶDĞŶƐĐŚĞŶĂŶĞŵĞŶǌĞƌŬƌĂŶŬƚ͕
ĚŝĞũćŚƌůŝĐŚĞEĞƵĞƌŬƌĂŶŬƵŶŐƐǌĂŚůůŝĞŐƚďĞŝϳ͕ϳDŝůůŝŽŶĞŶ͘ŝĞǀŽƌĂƵƐŐĞƐĂŐƚĞŶƌŬƌĂŶŬƵŶŐƐǌĂŚͲ
ůĞŶǀĞƌĚŽƉƉĞůƚƐŝĐŚŶĂŚĞǌƵĂůůĞϮϬ:ĂŚƌĞĂƵĨϲϱ͕ϳDŝůůŝŽŶĞŶŝŵ:ĂŚƌϮϬϯϬ͕ĨƺƌĚĂƐ:ĂŚƌϮϬϱϬ
ǁĞƌĚĞŶϭϭϱ͕ϰDŝůůŝŽŶĞŶƌŬƌĂŶŬƚĞĂŶŐĞŐĞďĞŶ;WƌŝŶĐĞet al.͕ϮϬϭϯ͖^ŽƐĂͲKƌƟǌet al.͕ϮϬϭϮͿ͘/Ŷ
ĞƵƚƐĐŚůĂŶĚǁĂƌĞŶŝŵ:ĂŚƌϮϬϭϮƌƵŶĚϭ͕ϰDŝůůŝŽŶĞŶDĞŶƐĐŚĞŶĂŶĞŝŶĞƌĞŵĞŶǌĞƌŬƌĂŶŬƚ͕ŵŝƚ
ĞŝŶĞƌũćŚƌůŝĐŚĞŶEĞƵĞƌŬƌĂŶŬƵŶŐƐƌĂƚĞǀŽŶƐĐŚćƚǌƵŶŐƐǁĞŝƐĞϮϰϰϬϬϬWĞƌƐŽŶĞŶ͘&ƺƌĚĂƐ:ĂŚƌϮϬϱϬ
ŐĞŚĞŶŽďůŚĂŵŵĞƌƵŶĚ<ŽůůĞŐĞŶŝŶĞŝŶĞƌsŽƌĂƵƐďĞƌĞĐŚŶƵŶŐǀŽŶƌƵŶĚϯDŝůůŝŽŶĞŶƌŬƌĂŶŬƚĞŶ
ĂƵƐ͘ĞƵƚƐĐŚůĂŶĚŐĞŚƂƌƚĚĂŵŝƚǌƵƌdKWͲϭϬĚĞƌ>ćŶĚĞƌŵŝƚĚĞƌŚƂĐŚƐƚĞŶŶǌĂŚůĂŶĞŵĞŶǌĞƌͲ
ŬƌĂŶŬƚĞŶǁĞůƚǁĞŝƚ;ŽďůŚĂŵŵĞƌet al.͕ϮϬϭϱĂ͕ϮϬϭϱď͕ϮϬϭϯͿ͘
ŬƚƵĞůůĞƌďĞŝƚĞŶĂƵƐ'ƌŽƘďƌŝƚĂŶŶŝĞŶŚĂďĞŶŝŶĚĞŶůĞƚǌƚĞŶ:ĂŚƌĞŶĨƺƌƵĨƌĞŐƵŶŐŐĞƐŽƌŐƚ
;DĂƩŚĞǁƐet al.͕ϮϬϭϯͿ͘ŝĞƉƌŽŐŶŽƐƟǌŝĞƌƚĞŶŶŐĂďĞŶǌƵƌĞŵĞŶǌͲWƌćǀĂůĞŶǌŝŶ'ƌŽƘďƌŝƚĂŶŶŝĞŶ
ŚĂďĞŶƐŝĐŚŶŝĐŚƚďĞǁĂŚƌŚĞŝƚĞƚ͕ƐŽŶĚĞƌŶůĂŐĞŶƌƵŶĚϮйƵŶƚĞƌŚĂůďĚĞƌĞƌǁĂƌƚĞƚĞŶtĞƌƚĞ͘ŝĞ
tŝƐƐĞŶƐĐŚĂŌůĞƌĚŝƐŬƵƟĞƌĞŶĞŝŶĞŶ<ŽŚŽƌƚĞŶĞīĞŬƚĂůƐĞŝŶĞŵƂŐůŝĐŚĞƌŬůćƌƵŶŐ͘ĞŵŶĂĐŚŚĂďĞŶ
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DĞŶƐĐŚĞŶŝŶ/ŶĚƵƐƚƌŝĞŶĂƟŽŶĞŶ͕ĚŝĞƐƉćƚĞƌŐĞďŽƌĞŶǁƵƌĚĞŶ͕ĞŝŶŐĞƌŝŶŐĞƌĞƐƌŬƌĂŶŬƵŶŐƐƌŝƐŝŬŽ
ĂůƐĨƌƺŚĞƌŐĞďŽƌĞŶĞ͘ŝŶ'ƌƵŶĚŬƂŶŶƚĞŝŶĞŝŶĞƌďĞƐƐĞƌĞŶŝůĚƵŶŐ͕ďĞƐƐĞƌĞŶWƌćǀĞŶƟŽŶƐŵƂŐůŝĐŚͲ
ŬĞŝƚĞŶǀŽŶ,ĞƌǌͲ<ƌĞŝƐůĂƵĨͲƌŬƌĂŶŬƵŶŐĞŶƵŶĚ>ĞďĞŶƐƐƟůǀĞƌćŶĚĞƌƵŶŐĞŶůŝĞŐĞŶ͕ƐŽĚŝĞƵƚŽƌĞŶ
ĚĞƌ^ƚƵĚŝĞ;DĂƩŚĞǁƐet al.͕ϮϬϭϯͿ͘EĞďĞŶĚĞƌmďĞƌĂƌďĞŝƚƵŶŐǀŽŶĞǀƂůŬĞƌƵŶŐƐƉƌŽũĞŬƟŽŶĞŶ
ĨƺŚƌĞŶĚŝĞƐĞƵƐƐĂŐĞŶǌƵǁĞŝƚĞƌĨƺŚƌĞŶĚĞŶ/ŵƉůŝŬĂƟŽŶĞŶ͗ƐŝĐŚǁĂŶĚĞůŶĚĞ>ĞďĞŶƐďĞĚŝŶŐƵŶŐĞŶ
ƵŶĚĂƵĐŚhŵǁĞůƚͲƵŶĚƐŽǌŝĂůĞsĞƌćŶĚĞƌƵŶŐĞŶŚćƩĞŶĚĞŵŶĂĐŚĞŝŶĞŶŚŽŚĞŶŝŶŇƵƐƐĂƵĨZŝƐŝŬŽͲ
ĨĂŬƚŽƌĞŶ͘ŝĞWƌćǀĞŶƟŽŶŐĞǁŝŶŶƚĚĂŵŝƚǁŝĞĚĞƌĂŶtŝĐŚƟŐŬĞŝƚ͘
ƵĐŚŽďůŚĂŵŵĞƌƵŶĚ<ŽůůĞŐĞŶďĞƌŝĐŚƚĞŶǀŽŶĞŝŶĞƌŐĞƌŝŶŐĞƌĞŶ/ŶǌŝĚĞŶǌĚĞƌĞŵĞŶǌŝŶĚĞŶ
ůĞƚǌƚĞŶ:ĂŚƌĞŶ͘/ŶŝŚƌĞƌZŽƵƟŶĞĚĂƚĞŶĂŶĂůǇƐĞĞŝŶĞƌŐĞƐĞƚǌůŝĐŚĞŶ<ƌĂŶŬĞŶǀĞƌƐŝĐŚĞƌƵŶŐǌĞŝŐƚ
ƐŝĐŚĞŝŶďĨĂůůĚĞƌEĞƵĞƌŬƌĂŶŬƵŶŐƐƌĂƚĞŝŶĚĞŶ:ĂŚƌĞŶϮϬϬϵͬϮϬϭϬŝŵsĞƌŐůĞŝĐŚǌƵĚĞŶ:ĂŚƌĞŶ
ϮϬϬϲͬϮϬϬϳ͘ĞŝŐůĞŝĐŚǌĞŝƟŐĞƌĞƚƌĂĐŚƚƵŶŐĚĞƌ^ƚĞƌďĞƌĂƚĞŶŬŽŵŵĞŶƐŝĞǌƵĚĞŵ^ĐŚůƵƐƐ͕ĚĂƐƐ
ĚĞƌdƌĞŶĚĚĞŵĞŶǌĨƌĞŝĞƌ:ĂŚƌĞŵŝƚĞŝŶĞƌ<ŽŵƉƌĞƐƐŝŽŶĚĞƌ<ƌĂŶŬŚĞŝƚƐũĂŚƌĞŵŝƚĞŵĞŶǌĞŝŶŚĞƌͲ
ŐĞŚƚ;ŽďůŚĂŵŵĞƌet al͕͘ϮϬϭϱďͿ͘dƌŽƚǌĚŝĞƐĞƌŶĞƵĞŶƌŬĞŶŶƚŶŝƐƐĞǁŝƌĚĚŝĞ<ĞƌŶĂƵƐƐĂŐĞĞŝŶĞƌ
ͣĞŵĞŶǌĞƉŝĚĞŵŝĞ͞ďůĞŝďĞŶƵŶĚĚĂŵŝƚĚĂƐWƵďůŝĐͲ,ĞĂůƚŚͲWƌŽďůĞŵͲEƌ͘ ϭĞŝŶĞƌĂůƚĞƌŶĚĞŶ'ĞƐĞůůͲ
ƐĐŚĂŌ;ZŝĞĚĞůͲ,ĞůůĞƌ͕ ϮϬϭϱͿ͘
2.3  Herausforderungen in der Versorgung Demenzerkrankter
ĞŵĞŶǌŝĞůůƌŬƌĂŶŬƚĞĂĚćƋƵĂƚǌƵǀĞƌƐŽƌŐĞŶŝƐƚŚĞƵƚĞƵŶĚŝŶƵŬƵŶŌŶŝĐŚƚǌƵůĞƚǌƚĂƵĨŐƌƵŶĚ
ĚĞƌŝŵǀŽƌŝŐĞŶďƐĐŚŶŝƩŐĞŶĂŶŶƚĞŶŚŽŚĞŶƌŬƌĂŶŬƵŶŐƐŚćƵĮŐŬĞŝƚƵŶĚĚĂŵŝƚĂƵĐŚŐĞƐƵŶĚͲ
ŚĞŝƚƐƂŬŽŶŽŵŝƐĐŚĞŶĞĚĞƵƚƵŶŐĞŝŶĞďĞƐŽŶĚĞƌĞ,ĞƌĂƵƐĨŽƌĚĞƌƵŶŐ͘ŝĞsĞƌƐŽƌŐƵŶŐƐƐŝƚƵĂƟŽŶ
ǀŽŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŝƐƚǌƵĚĞŵƐĞŚƌŬŽŵƉůĞǆƵŶĚĨŽƌĚĞƌƚŵƵůƟŵŽĚĂůĞĞŚĂŶĚůƵŶŐƐĂŶƐćƚǌĞ͗
ĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐĞŶƐŝŶĚƌŬƌĂŶŬƵŶŐĞŶĚĞƐŚƂŚĞƌĞŶ>ĞďĞŶƐĂůƚĞƌƐƵŶĚǁĞƌĚĞŶŚćƵĮŐǀŽŶ
ĂŶĚĞƌĞŶƌŬƌĂŶŬƵŶŐĞŶďĞŐůĞŝƚĞƚ͘ŝĞdŚĞƌĂƉŝĞĚĞƌĞŵĞŶǌŵƵƐƐĂůƐŽŝŵŵĞƌĂƵĐŚŝŵ<ŽŶƚĞǆƚ
ǁĞŝƚĞƌĞƌƌŬƌĂŶŬƵŶŐĞŶĞƌĨŽůŐĞŶ͘ĞƌĚĞŵĞŶǌƐƉĞǌŝĮƐĐŚĞďďĂƵĚĞƌŬŽŐŶŝƟǀĞŶ&ćŚŝŐŬĞŝƚĞŶŵŝƚ
ĚĞŵĚĂŵŝƚĞŝŶŚĞƌŐĞŚĞŶĚĞŶsĞƌůƵƐƚǀŽŶ^ƉƌĂĐŚĞƵŶĚĚĂŵŝƚĂƵĐŚĚĞƌ&ćŚŝŐŬĞŝƚƐŝĐŚĂƵƐǌƵĚƌƺĐŬĞŶ
ƵŶĚŵŝƚǌƵƚĞŝůĞŶ͕ĂŵƐŽǌŝĂůĞŶ>ĞďĞŶƚĞŝůǌƵŶĞŚŵĞŶƐŽǁŝĞŬƂƌƉĞƌůŝĐŚĞŝŶƐĐŚƌćŶŬƵŶŐĞŶ͕ĚŝĞŝŵ
ZĂŚŵĞŶĚĞƌĞŵĞŶǌĂƵŌƌĞƚĞŶ͕ŵĂĐŚĞŶĚĞƵƚůŝĐŚ͕ĚĂƐƐĞŵĞŶǌĞŝŶĞƌŬƌĂŶŬƵŶŐŵŝƚŚŽŚĞƌ<ƌĂŶŬͲ
ŚĞŝƚƐůĂƐƚŝƐƚƵŶĚĚĂŚĞƌǀŽŶŶŐƐƚƵŶĚhŶƐŝĐŚĞƌŚĞŝƚŐĞƉƌćŐƚŝƐƚʹďĞŝŵƌŬƌĂŶŬƚĞŶǁŝĞĂƵĐŚƐĞŝŶĞŶ
ŶŐĞŚƂƌŝŐĞŶ͕ĚĞŶŶĨƺƌĚŝĞďĞƐĐŚƌŝĞďĞŶĞŶ^ǇŵƉƚŽŵĞŐŝďƚĞƐŬĞŝŶĞŬĂƵƐĂůĞdŚĞƌĂƉŝĞ͘ŝĞƐĞŶďĞͲ
ƐŽŶĚĞƌĞŶŶĨŽƌĚĞƌƵŶŐĞŶƐƚĞŚĞŶĞĮǌŝƚĞŝŶĚĞŶĞƚƌĞƵƵŶŐƐͲƵŶĚĞƌĂƚƵŶŐƐƐƚƌƵŬƚƵƌĞŶŐĞŐĞŶƺďĞƌ͘ 
2.3.1 Versorgung von Demenzerkrankten im Krankenhaus
ŝĞsĞƌƐŽƌŐƵŶŐĞŵĞŶǌĞƌŬƌĂŶŬƚĞƌŝŵ<ƌĂŶŬĞŶŚĂƵƐƵŶƚĞƌůŝĞŐƚďĞƐŽŶĚĞƌĞŶWƌŽďůĞŵĞŶ͘Ğƌ
ĚĂŵĂůŝŐĞWƌćƐŝĚĞŶƚĚĞƌĞƵƚƐĐŚĞŶ'ĞƐĞůůƐĐŚĂŌĨƺƌ'ĞƌŝĂƚƌŝĞƐƉƌŝĐŚƚŝŵ:ĂŚƌϮϬϭϰǀŽŵ<ƌĂŶŬĞŶͲ
ŚĂƵƐĂůƐĚĞŵͣĚĞŶŬďĂƌƐĐŚůĞĐŚƚĞƐƚĞŶƵĨĞŶƚŚĂůƚƐŽƌƚĨƺƌĞŵĞŶǌĞƌŬƌĂŶŬƚĞ͞;,ŽĨŵĂŶŶ͕ϮϬϭϰͿ͘
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ŝŶĞĂŬƚƵĞůůĞĚĞƵƚƐĐŚĞhŶƚĞƌƐƵĐŚƵŶŐǌƵDĞŶƐĐŚĞŶŵŝƚŬŽŐŶŝƟǀĞŶ^ƚƂƌƵŶŐĞŶŝŶ<ƌĂŶŬĞŶŚćƵͲ
ƐĞƌŶĚĞƌZŽďĞƌƚͲŽƐĐŚͲ^ƟŌƵŶŐ;'ĞŶĞƌĂů,ŽƐƉŝƚĂů^ƚƵĚǇͿďĞŬƌćŌŝŐƚĚŝĞƐĞƵƐƐĂŐĞƵŶĚǌĞŝŐƚǌƵͲ
ŶćĐŚƐƚĚŝĞŚŽŚĞZĞůĞǀĂŶǌĚĞƐdŚĞŵĂƐĂƵĨ͘ ŝĞ^ƚƵĚŝĞůŝĞĨĞƌƚĞƌƐƚŵĂůƐƌĞƉƌćƐĞŶƚĂƟǀĞĂŚůĞŶƵŶĚ
ďĞƌŝĐŚƚĞƚ͕ĚĂƐƐϰϬйĚĞƌƺďĞƌϲϱͲ:ćŚƌŝŐĞŶ͕ĚŝĞŝŶĞŝŶ<ƌĂŶŬĞŶŚĂƵƐĞŝŶŐĞůŝĞĨĞƌƚǁĞƌĚĞŶ͕ŬŽŐŶŝƟǀĞ
ŝŶƐĐŚƌćŶŬƵŶŐĞŶďǌǁ͘ĞŝŶĞĞŵĞŶǌĂƵĨǁĞŝƐĞŶ͘ŝĞƐďĞƚƌŝīƚǀŽƌĂůůĞŵ^ƚĂƟŽŶĞŶĚĞƌ/ŶŶĞƌĞŶ
DĞĚŝǌŝŶƵŶĚĚĞƌhŶĨĂůůĐŚŝƌƵƌŐŝĞ͘ůůĞƌĚŝŶŐƐǁĂƌŶƵƌŝŶϰϬйĚĞƌ&ćůůĞĞŝŶĞĞŶƚƐƉƌĞĐŚĞŶĚĞŝĂͲ
ŐŶŽƐĞŽĚĞƌ/ŶĨŽƌŵĂƟŽŶŝŶĚĞƌ<ƌĂŶŬĞŶĂŬƚĞǀĞƌŵĞƌŬƚ͘ĞŵŶĂĐŚƐĐŚĞŝŶĞŶǌǁŝƐĐŚĞŶĚĞƌĂŵďƵͲ
ůĂŶƚĞŶƵŶĚĚĞƌƐƚĂƟŽŶćƌĞŶsĞƌƐŽƌŐƵŶŐǁŝĐŚƟŐĞ/ŶĨŽƌŵĂƟŽŶĞŶǌƵĨĞŚůĞŶďǌǁ͘ŶŝĐŚƚǁĞŝƚĞƌŐĞŐĞͲ
ďĞŶǌƵǁĞƌĚĞŶ͘'ůĞŝĐŚǌĞŝƟŐǌĞŝŐƚĞŶWĂƟĞŶƚĞŶŵŝƚŬŽŐŶŝƟǀĞŶŝŶƐĐŚƌćŶŬƵŶŐĞŶŝŶϴϬйĚĞƌ&ćůůĞ
ŶŝĐŚƚͲŬŽŐŶŝƟǀĞsĞƌŚĂůƚĞŶƐƐǇŵƉƚŽŵĞǁŝĞŶćĐŚƚůŝĐŚĞhŶƌƵŚĞŽĚĞƌĂƵĐŚŐŐƌĞƐƐŝǀŝƚćƚ͘ŝĞƐĞƐ
ĞƌƐĐŚǁĞƌƚĚĞŶhŵŐĂŶŐŵŝƚĚĞŶWĂƟĞŶƚĞŶƵŶĚƐƚĞůůƚĞŝŶĞŶŚŽŚĞŶǌƵƐćƚǌůŝĐŚĞŶĞƚƌĞƵƵŶŐƐĂƵĨͲ
ǁĂŶĚĚĂƌ͕ ĚĞŶĚŝĞũĞƚǌŝŐĞŶƐƚƌƵŬƚƵƌĞůůĞŶ'ĞŐĞďĞŶŚĞŝƚĞŶŝŶ<ƌĂŶŬĞŶŚćƵƐĞƌŶƐĐŚǁĞƌŬŽŵƉĞŶƐŝĞͲ
ƌĞŶŬƂŶŶĞŶ;^ĐŚƺƚǌΘ&ƺƐŐĞŶ͕ϮϬϭϯͿ͘'ůĞŝĐŚǌĞŝƟŐŐŝďƚĞƐŬĂƵŵƐƉĞǌŝĞůůĞĞƚƌĞƵƵŶŐƐĂŶŐĞďŽƚĞ
ŽĚĞƌƐƉĞǌŝĞůůŐĞƐĐŚƵůƚĞƐ͕ŐĞƌŽŶƚŽƉƐǇĐŚŝĂƚƌŝƐĐŚĞƐ&ĂĐŚƉĞƌƐŽŶĂůďǌǁ͘tĞŝƚĞƌďŝůĚƵŶŐĞŶǌƵĚŝĞƐĞŵ
dŚĞŵĂ͕ƐŽĚŝĞƵƚŽƌĞŶĚĞƌ^ƚƵĚŝĞ;ZŽďĞƌƚŽƐĐŚ^ƟŌƵŶŐ'ŵď,͕ϮϬϭϲͿ͘ůƐďĞƐŽŶĚĞƌƐŬƌŝƟƐĐŚ
ǁŝƌĚĚŝĞĞƚƌĞƵƵŶŐƐƋƵĂůŝƚćƚĂƵĨ<ƌĂŶŬĞŶŚĂƵƐͲEŽƌŵĂůƐƚĂƟŽŶĞŶĨƺƌDĞŶƐĐŚĞŶŵŝƚĞŵĞŶǌĂŵ
>ĞďĞŶƐĞŶĚĞďĞǁĞƌƚĞƚ͕ĚĂĚŝĞǌĞŝƚůŝĐŚĞŶZĞƐƐŽƵƌĐĞŶĚĞƌĂŶĚĞƌsĞƌƐŽƌŐƵŶŐĞƚĞŝůŝŐƚĞŶĞŝŶĞĂĚͲ
ćƋƵĂƚĞ^ƚĞƌďĞďĞŐůĞŝƚƵŶŐŶŝĐŚƚĞƌŵƂŐůŝĐŚĞŶ͘WĂůůŝĂƟǀŵĞĚŝǌŝŶŝƐĐŚĞsĞƌƐŽƌŐƵŶŐƐĂŶŐĞďŽƚĞƐƚĞŚĞŶ
ŝŵƐƚĂƟŽŶćƌĞŶ^ĞƫŶŐĨƺƌĞŵĞŶǌĞƌŬƌĂŶŬƚĞƐĞůƚĞŶǌƵƌsĞƌĨƺŐƵŶŐ͕ƐŽŶĚĞƌŶƐŝŶĚǀŽƌŶĞŚŵůŝĐŚ
ĂƵĨdƵŵŽƌƉĂƟĞŶƚĞŶďĞƐĐŚƌćŶŬƚ;WŝŶǌŽŶet al.͕ϮϬϭϯͿ͘<ƌĂŶŬĞŶŚćƵƐĞƌƐŝŶĚĚĞŵŶĂĐŚŶŝĐŚƚĂƵĨ
ĚŝĞĞŚĂŶĚůƵŶŐƵŶĚWŇĞŐĞǀŽŶDĞŶƐĐŚĞŶŵŝƚĞŵĞŶǌĞŝŶŐĞƐƚĞůůƚ͘^ĐŚĂĞīĞƌƵŶĚtŝŶŐĞŶĨĞůĚ
ƐƉƌĞĐŚĞŶǀŽŶĞŝŶĞƌƐƚƌƵŬƚƵƌĞůůĞŶ^ĐŚŝĞŇĂŐĞ;^ĐŚĂĞīĞƌΘtŝŶŐĞŶĨĞůĚ͕ϮϬϬϴͿ͘ŬƚƵĞůůǁŝƌĚĚĂŚĞƌ
ŶƵŶĂƵĐŚƺďĞƌĞŝŶĞŶĞƵĞ<ĂƚĞŐŽƌŝĞŝŶĚĞŶŶƚŐĞůƚƐǇƐƚĞŵĞŶĚŝƐŬƵƟĞƌƚ͕ĚŝĞĚŝĞĮŶĂŶǌŝĞůůĞŶZĞƐͲ
ƐŽƵƌĐĞŶďĞƌĞŝƚƐƚĞůůĞŶƐŽůů͕ƵŵĚĞŶďĞƐŽŶĚĞƌĞŶŶĨŽƌĚĞƌƵŶŐĞŶǀŽŶĞŵĞŶǌŬƌĂŶŬĞŶŝŶ<ƌĂŶŬĞŶͲ
ŚćƵƐĞƌŶŐĞƌĞĐŚƚǁĞƌĚĞŶǌƵŬƂŶŶĞŶ;ZŽďĞƌƚŽƐĐŚ^ƟŌƵŶŐ'ŵď,͕ϮϬϭϲͿ͘
Ϯ͘ϯ͘Ϯ sĞƌƐŽƌŐƵŶŐŝŵWŇĞŐĞŚĞŝŵ
ĞƌŶƚĞŝůǀŽŶDĞŶƐĐŚĞŶŵŝƚĞŵĞŶǌŝŶWŇĞŐĞŚĞŝŵĞŶŝƐƚŚŽĐŚƵŶĚǁŝƌĚŵŝƚƌƵŶĚǌǁĞŝƌŝƚͲ
ƚĞůŶĂŶŐĞŐĞďĞŶ;/ƐĨŽƌƚet al.͕ϮϬϭϲ͖,ŽīŵĂŶŶet al.͕ϮϬϭϰď͖^ĐŚćƵĨĞůĞet al.͕ϮϬϭϯͿ͘ůůĞƌĚŝŶŐƐ
ǁĞŝƐĞŶǀŝĞůĞ͕ŝŶĚĞƌDƵ'Ͳ/s^ƚƵĚŝĞϮƐŝŶĚĞƐĐĂ͘ϱϬй;^ĐŚćƵĨĞůĞet al.͕ϮϬϭϯͿ͕ŬĞŝŶĞĨŽƌŵĂůĞ
ŝĂŐŶŽƐĞŝŶĚĞŶŽŬƵŵĞŶƚĂƟŽŶƐƐǇƐƚĞŵĞŶĚĞƌWŇĞŐĞĞŝŶƌŝĐŚƚƵŶŐĞŶĂƵĨоƚƌŽƚǌďĞƐƚĞŚĞŶĚĞƌ
ĚĞŵĞŶƟĞůůĞƌƌŬƌĂŶŬƵŶŐ͘ĞĚĞŶŬƚŵĂŶ͕ĚĂƐƐĞŝŶĞĂĚćƋƵĂƚĞdŚĞƌĂƉŝĞƵŶĚĞƚƌĞƵƵŶŐĞŝŶĞ
ĞŶƚƐƉƌĞĐŚĞŶĚĞŝĂŐŶŽƐƟŬĚĞƌƌŬƌĂŶŬƵŶŐǀŽƌĂƵƐƐĞƚǌƚ͕ǁŝƌĚĚĞƵƚůŝĐŚ͕ĚĂƐƐĚŝĞŐĞƌŝĂƚƌŝƐĐŚĞ
ϮDƵ'Ͳ/s͗DƂŐůŝĐŚŬĞŝƚĞŶƵŶĚ'ƌĞŶǌĞŶƐĞůďƐƚćŶĚŝŐĞƌ>ĞďĞŶƐĨƺŚƌƵŶŐŝŶǀŽůůƐƚĂƟŽŶćƌĞŶŝŶƌŝĐŚƚƵŶŐĞŶ
ƵŶƚĞƌƐƵĐŚƚĞŶĚŝĞ>ĞďĞŶƐďĞĚŝŶŐƵŶŐĞŶŝŵWŇĞŐĞŚĞŝŵ͕ŝŶƐďĞƐŽŶĚĞƌĞďĞŝĞŵĞŶǌ
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ƵŶĚŐĞƌŽŶƚŽƉƐǇĐŚŝĂƚƌŝƐĐŚĞsĞƌƐŽƌŐƵŶŐŝŶĚĞŶWŇĞŐĞŚĞŝŵĞŶǀĞƌďĞƐƐĞƌƚǁĞƌĚĞŶŵƵƐƐ͘'ůĞŝĐŚĞƐ
ŐŝůƚĨƺƌĚŝĞǁĞŝƚĞƌĞĨĂĐŚćƌǌƚůŝĐŚĞsĞƌƐŽƌŐƵŶŐ͗ǁćŚƌĞŶĚĞǁŽŚŶĞƌĞŝŶĞŶŚŽŚĞŶ'ƌĂĚĚĞƌsĞƌͲ
ƐŽƌŐƵŶŐĚƵƌĐŚ,ĂƵƐćƌǌƚĞĂƵĨǁĞŝƐĞŶ͕ǌĞŝŐĞŶƐŝĐŚďĞŝƐƉŝĞůƐǁĞŝƐĞĞĮǌŝƚĞŝŶĚĞƌǌĂŚŶćƌǌƚůŝĐŚĞŶ
ƵŶĚŐǇŶćŬŽůŽŐŝƐĐŚĞŶĞƚƌĞƵƵŶŐ͕ĚŝĞŶŝĐŚƚĚƵƌĐŚĚĞŶ,ĂƵƐĂƌǌƚŬŽŵƉĞŶƐŝĞƌƚǁĞƌĚĞŶŬƂŶŶĞŶ
;^ĐŚćƵĨĞůĞet al.͕ϮϬϭϯ͖ĂůǌĞƌet al.͕ϮϬϭϯͿ͘ĂůǌĞƌƵŶĚ<ŽůůĞŐĞŶďĞůĞŐĞŶŝŶŝŚƌĞŵ,dͲĞƌŝĐŚƚ
ǌƵƌćƌǌƚůŝĐŚĞŶsĞƌƐŽƌŐƵŶŐŝŵWŇĞŐĞŚĞŝŵǌƵĚĞŵĞŝŶĞhŶƚĞƌǀĞƌƐŽƌŐƵŶŐŵŝƚ,ĞŝůŵŝƩĞůŶ;ĂůǌĞƌ
et al.͕ϮϬϭϯͿ͕ŽďŐůĞŝĐŚǀŽƌĂůůĞŵĨƺƌĞƌŐŽƚŚĞƌĂƉĞƵƟƐĐŚĞDĂƘŶĂŚŵĞŶ͕^ƚƵĚŝĞŶĞŝŶĞŶEƵƚǌĞŶďĞŝ
ĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶǌƵŵƌŚĂůƚĚĞƌĂůůƚĂŐƐƉƌĂŬƟƐĐŚĞŶ&ćŚŝŐŬĞŝƚĞŶǌĞŝŐĞŶŬŽŶŶƚĞŶ͘ĂŚĞƌĞŵƉͲ
ĨĞŚůĞŶ>ĞŝƚůŝŶŝĞŶŝŚƌĞŶŝŶƐĂƚǌ;ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌWƐǇĐŚŝĂƚƌŝĞƵŶĚWƐǇĐŚŽƚŚĞƌĂƉŝĞ͕WƐǇͲ
ĐŚŽƐŽŵĂƟŬƵŶĚEĞƌǀĞŶŚĞŝůŬƵŶĚĞΘĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌEĞƵƌŽůŽŐŝĞϮϬϭϲ͖dŚĞEĂƟŽŶĂů
/ŶƐƟƚƵƚĞĨŽƌ,ĞĂůƚŚĂŶĚůŝŶŝĐĂůǆĐĞůůĞŶĐĞ;E/Ϳ͕ϮϬϭϲͿ͘ĞƌŐĞƐĞƚǌůŝĐŚǀĞƌĂŶŬĞƌƚĞ'ƌƵŶĚƐĂƚǌ
ͣZĞŚĂďŝůŝƚĂƟŽŶǀŽƌWŇĞŐĞ͕͞ ĚĞƌĂƵĐŚĚŝĞsĞƌŽƌĚŶƵŶŐǀŽŶ,ĞŝůŵŝƩĞůŶďĞŝŶŚĂůƚĞƚ͕ƵŵWŇĞŐĞďĞͲ
ĚƺƌŌŝŐŬĞŝƚǌƵǀĞƌŚŝŶĚĞƌŶŽĚĞƌǌƵǀĞƌǌƂŐĞƌŶ͕ǁŝƌĚĚĞŵŶĂĐŚŶŝĐŚƚŬŽŶƐĞƋƵĞŶƚƵŵŐĞƐĞƚǌƚ͘'ůĞŝͲ
ĐŚĞƐŐŝůƚĨƺƌZĞŚĂďŝůŝƚĂƟŽŶƐŵĂƘŶĂŚŵĞŶ͕ĚŝĞĚĞŵĞŶƟĞůůƌŬƌĂŶŬƚĞŶŵŝƚƐŽŵĂƟƐĐŚĞŶƌŬƌĂŶͲ
ŬƵŶŐĞŶŚćƵĮŐǀŽƌĞŶƚŚĂůƚĞŶǁĞƌĚĞŶ;ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌWƐǇĐŚŝĂƚƌŝĞƵŶĚWƐǇĐŚŽƚŚĞƌĂƉŝĞ͕
WƐǇĐŚŽƐŽŵĂƟŬƵŶĚEĞƌǀĞŶŚĞŝůŬƵŶĚĞΘĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌEĞƵƌŽůŽŐŝĞ͕ϮϬϭϲ͖<ŽƌĐǌĂŬet 
al.͕ϮϬϭϮͿ͘ĞŶ'ƌƵŶĚĨƺƌĚŝĞŐĞƌŝŶŐĞŶZĞŚĂďŝůŝƚĂƟŽŶƐŵĂƘŶĂŚŵĞŶŝŵZĂŚŵĞŶĞŝŶĞƌĞŵĞŶͲ
ǌĞƌŬƌĂŶŬƵŶŐƐŝĞŚƚ'ůĂĞƐŬĞ;ϮϬϬϰͿďĞƌĞŝƚƐǀŽƌŵĞŚƌĂůƐϭϬ:ĂŚƌĞŶƵ͘Ă͘ŝŶĚĞŶͣƐŽǌŝĂůƉŽůŝƟƐĐŚĞŶ
sĞƌƐĐŚŝĞďĞďĂŚŶŚƂĨĞŶ͕͞ ĂůƐŽƐĞŬƚŽƌĂůďĞŐƌĞŶǌƚĞ^ƚƌƵŬƚƵƌĞŶĚĞƌWŇĞŐĞͲƵŶĚ<ƌĂŶŬĞŶŬĂƐƐĞŵŝƚ
ũĞǁĞŝůƐĞŝŐĞŶĞƌ&ŝŶĂŶǌŝĞƌƵŶŐƐƐǇƐƚĞŵĂƟŬŝŵ'ĞƐƵŶĚŚĞŝƚƐƐǇƐƚĞŵ;'ůĂĞƐŬĞ͕ϮϬϬϰͿ͘^ŽŽďůŝĞŐƚĚŝĞ
ZĞŚĂďŝůŝƚĂƟŽŶƐĮŶĂŶǌŝĞƌƵŶŐĚĞƌ<ƌĂŶŬĞŶŬĂƐƐĞ͘ŝĞŶƌĞŝǌĞĚĞƌ<ƌĂŶŬĞŶŬĂƐƐĞ͕ĞŝŶĞZĞŚĂďŝůŝƚĂƟͲ
ŽŶǌƵĮŶĂŶǌŝĞƌĞŶ͕ĚĞƌĞŶĞƌĨŽůŐƌĞŝĐŚĞƵƌĐŚĨƺŚƌƵŶŐĞŝŶĞĮŶĂŶǌŝĞůůĞŶƚůĂƐƚƵŶŐĚĞƌWŇĞŐĞŬĂƐƐĞ
ďĞĚĞƵƚĞƚ͕ƐŝŶĚĨŽůŐůŝĐŚŐĞƌŝŶŐ͘ƌĨŽůŐƐŝŶƚĞƌĞƐƐĞƵŶĚ&ŝŶĂŶǌŝĞƌƵŶŐƐůĂƐƚƐŝŶĚĂůƐŽǀŽŶĞŝŶĂŶĚĞƌ
ŐĞƚƌĞŶŶƚ͕ƐŽĂƵĐŚĚŝĞƵƚŽƌĞŶĚĞƐ^ĂĐŚǀĞƌƐƚćŶĚŝŐĞŶƌĂƚƐŐƵƚĂĐŚƚĞŶŝŵ:ĂŚƌϮϬϬϱ;^ĂĐŚǀĞƌƐƚćŶͲ
ĚŝŐĞŶƌĂƚǌƵƌĞŐƵƚĂĐŚƚƵŶŐĚĞƌŶƚǁŝĐŬůƵŶŐŝŵ'ĞƐƵŶĚŚĞŝƚƐǁĞƐĞŶ͕ϮϬϬϱͿ͘&ĂůůĞŶĂůůĞƌĚŝŶŐƐ
ĚƵƌĐŚĚĂƐ&ĞŚůĞŶƌĞŚĂďŝůŝƚĂƟǀĞƌDĂƘŶĂŚŵĞŶǀĞƌŵĞŚƌƚĞWŇĞŐĞůĞŝƐƚƵŶŐĞŶĂŶ͕ƐŽǁĞƌĚĞŶĚŝĞƐĞ
ŝŵ&ŝŶĂŶǌĂƵƐŐůĞŝĐŚƐǀĞƌĨĂŚƌĞŶĚĞƌWŇĞŐĞǀĞƌƐŝĐŚĞƌƵŶŐǀŽůůƐƚćŶĚŝŐĞƌƐƚĂƩĞƚ;WůƵƚĞ͕ϮϬϬϮͿ͘'ĂŶǌ
ĂŬƚƵĞůůŚĂƚƐŝĐŚĂƵĐŚĚŝĞWŽůŝƟŬĚŝĞƐĞƐdŚĞŵĂƐĂŶŐĞŶŽŵŵĞŶƵŶĚƐƚćƌŬƚŝŵŶĞƵĞŶWŇĞŐĞƐƚćƌͲ
ŬƵŶŐƐŐĞƐĞƚǌ//ĚĞŶ'ƌƵŶĚƐĂƚǌͣZĞŚĂďŝůŝƚĂƟŽŶǀŽƌWŇĞŐĞ͕͞ ŝŶĚĞŵĚĞƌDĞĚŝǌŝŶŝƐĐŚĞŝĞŶƐƚĂď
ĚĞŵ:ĂŚƌϮϬϭϳǌƵƌŶǁĞŶĚƵŶŐĞŝŶĞƐďƵŶĚĞƐǁĞŝƚĞŝŶŚĞŝƚůŝĐŚĞŶ͕ƐƚƌƵŬƚƵƌŝĞƌƚĞŶsĞƌĨĂŚƌĞŶƐĨƺƌ
ĚŝĞZĞŚĂďŝůŝƚĂƟŽŶƐĞŵƉĨĞŚůƵŶŐĞŶǀĞƌƉŇŝĐŚƚĞƚǁŝƌĚ;ƵŶĚĞƐŵŝŶŝƐƚĞƌŝƵŵĨƺƌ'ĞƐƵŶĚŚĞŝƚ͕ϮϬϭϱͿ͘
Ϯ͘ϯ͘ϯ ƌǌŶĞŝŵŝƩĞůǀĞƌƐŽƌŐƵŶŐ
ƵĐŚĚŝĞsĞƌƐŽƌŐƵŶŐǀŽŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŵŝƚƌǌŶĞŝŵŝƩĞůŶŝƐƚŵŝƚ,ĞƌĂƵƐĨŽƌĚĞƌƵŶŐĞŶďĞͲ
ŚĂŌĞƚ͘ĞƌWƌćƐŝĚĞŶƚĚĞƌĞƵƚƐĐŚĞŶ'ĞƐĞůůƐĐŚĂŌĨƺƌWƐǇĐŚŝĂƚƌŝĞƵŶĚWƐǇĐŚŽƚŚĞƌĂƉŝĞ͕WƐǇĐŚŽƐŽͲ
ŵĂƟŬƵŶĚEĞƌǀĞŶŚĞŝůŬƵŶĚĞ;'WWEͿ͕WƌŽĨ͘ DĂŝĞƌ͕ ƐŝĞŚƚĞŵĞŶǌĞƌŬƌĂŶŬƚĞŵĞĚŝǌŝŶŝƐĐŚƐĐŚůĞĐŚƚ
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ǀĞƌƐŽƌŐƚ͗ŶƚƐƚĞŚĞŶƉŇĞŐĞƌŝƐĐŚĞĞĚĂƌĨĞ͕ƐŽƐĞŝĚŝĞƐŚćƵĮŐĂƵĨĞŝŶĞŝŶĂĚćƋƵĂƚĞŵĞĚŝǌŝŶŝƐĐŚĞ
ĞƚƌĞƵƵŶŐƵŶĚsĞƌƐŽƌŐƵŶŐǌƵƌƺĐŬǌƵĨƺŚƌĞŶ͕ƐŽDĂŝĞƌ;KƐƚĞƌůŽŚ͕ϮϬϭϰͿ͘ŝĞŵĞĚŝǌŝŶŝƐĐŚĞsĞƌƐŽƌͲ
ŐƵŶŐƐƐŝƚƵĂƟŽŶƌŝĐŚƟŐĞŝŶǌƵƐĐŚćƚǌĞŶŝƐƚĂůůĞƌĚŝŶŐƐĂƵĨŐƌƵŶĚĚĞƌĞŝŶŐĞƐĐŚƌćŶŬƚĞŶ<ŽŵŵƵŶŝŬĂͲ
ƟŽŶƐĨćŚŝŐŬĞŝƚĞŝŶĞďĞƐŽŶĚĞƌĞ,ĞƌĂƵƐĨŽƌĚĞƌƵŶŐ͘ĞŐůĞŝƚĞƌŬƌĂŶŬƵŶŐĞŶƵŶĚͲƐǇŵƉƚŽŵĞǁĞƌĚĞŶ
ĚĂŚĞƌŚćƵĮŐŶŝĐŚƚƌĞĐŚƚǌĞŝƟŐĞƌŬĂŶŶƚƵŶĚďĞŚĂŶĚĞůƚ͘'ƌƵŶĚƐćƚǌůŝĐŚƐĞŚĞŶ^ƚƵĚŝĞŶsĞƌďĞƐƐĞͲ
ƌƵŶŐƐďĞĚĂƌĨŝŶĚĞƌsĞƌƐŽƌŐƵŶŐǀŽŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŵŝƚŶƟĚĞŵĞŶƟǀĂ͕ŝŶĚĞƌŵĞĚŝŬĂŵĞŶͲ
ƚƂƐĞŶdŚĞƌĂƉŝĞŶŝĐŚƚͲŬŽŐŶŝƟǀĞƌ^ǇŵƉƚŽŵĞƐŽǁŝĞĂůůŐĞŵĞŝŶŝŶĚĞƌĨĂĐŚćƌǌƚůŝĐŚĞŶƵŶĚŐĞƌŽŶͲ
ƚŽƉƐǇĐŚŝĂƚƌŝƐĐŚĞŶsĞƌƐŽƌŐƵŶŐ͘^ŽǌĞŝŐƚƐŝĐŚ͕ĚĂƐƐǌƵŶćĐŚƐƚĚĂƐsŽƌŚĂŶĚĞŶƐĞŝŶĞŝŶĞƌĨŽƌŵĂůĞŶ
ŝĂŐŶŽƐĞĚŝĞŚĂŶĐĞ͕ĞŝŶŶƟĚĞŵĞŶƟǀƵŵǌƵĞƌŚĂůƚĞŶ͕ĞƌŚƂŚƚ;tƵĐŚĞƌĞƌet al.͕ϮϬϭϱ͖ŝĐŚůĞƌ
et al.͕ϮϬϭϰͿ͘ŝĞƐƐĐŚĞŝŶƚŝŶƐďĞƐŽŶĚĞƌĞĂƵĨĚĂƐ^ĞƫŶŐWŇĞŐĞŚĞŝŵǌƵǌƵƚƌĞīĞŶ;^ĐŚćƵĨĞůĞet al.͕
ϮϬϭϯ͖^ĐŚǁĂƌǌŬŽƉĨet al.͕ϮϬϭϯͿ͘ĞǀŽƌĂůƐŽĚŝĞƌǌŶĞŝŵŝƩĞůƚŚĞƌĂƉŝĞƺďĞƌĚĂĐŚƚǁĞƌĚĞŶŵƵƐƐ͕
ƐŽůůƚĞĨŽůŐůŝĐŚǌƵŶćĐŚƐƚĚĞƌŝĂŐŶŽƐƟŬĞƌŚƂŚƚĞƵĨŵĞƌŬƐĂŵŬĞŝƚŐĞƐĐŚĞŶŬƚǁĞƌĚĞŶ͘tĞŝƚĞƌŚŝŶ
ŚĂƚĚĞƌŝŶďĞǌƵŐǀŽŶŶĞƵƌŽůŽŐŝƐĐŚͲƉƐǇĐŚŝĂƚƌŝƐĐŚĞŶ&ĂĐŚćƌǌƚĞŶĞŝŶĞŶƉŽƐŝƟǀĞŶŝŶŇƵƐƐĂƵĨĚŝĞ
ŶƟĚĞŵĞŶƟǀĂŐĂďĞ͕ǌ͘͘ĚƵƌĐŚĞŝŶĞŐĞƌŝŶŐĞƌĞďďƌƵĐŚƌĂƚĞĚĞƌŶƟĚĞŵĞŶƟǀĂŐĂďĞ;ŽŚůŬĞŶet 
al.͕ϮϬϭϱ͖<ƂŚůĞƌet al.͕ϮϬϭϰ͖,ŽīŵĂŶŶet al.͕ϮϬϭϭͿ͘ƵĐŚĚĞƌŝŶƚƌŝƩŝŶĞŝŶƌĞŐŝŽŶĂůĞƐĞŵĞŶǌͲ
ŶĞƚǌǁĞƌŬƐĐŚĞŝŶƚƐŝĐŚƉŽƐŝƟǀĂƵĨĚŝĞsĞƌŽƌĚŶƵŶŐǀŽŶŶƟĚĞŵĞŶƟǀĂĂƵƐǌƵǁŝƌŬĞŶ͗WƌćǀĂůĞŶǌĂŶͲ
ŐĂďĞŶǌƵƌŶƟĚĞŵĞŶƟǀĂĞŝŶŶĂŚŵĞǀŽŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶƐŝŶĚŝŶĞŵĞŶǌŶĞƚǌǁĞƌŬĞŶĚĞƵƚůŝĐŚ
ŚƂŚĞƌŝŵsĞƌŐůĞŝĐŚǌƵWŇĞŐĞŚĞŝŵĞŶƵŶĚĚĞŵĂůůŐĞŵĞŝŶĞŶĂŵďƵůĂŶƚĞŶ^ĞƫŶŐ;tƺďďĞůĞƌet al.͕
ϮϬϭϱď͖ŝĐŚůĞƌet al.͕ϮϬϭϰ͖<ƂŚůĞƌet al.͕ϮϬϭϰͿ͘ĞƌƵƐďĂƵƌĞŐŝŽŶĂůĞƌĞŵĞŶǌͲEĞƚǌǁĞƌŬĞ͕ŝŶ
ĚĞŶĞŶǀĞƌƐĐŚŝĞĚĞŶĞ/ŶƐƟƚƵƟŽŶĞŶƵŶĚĞƌƵĨƐŐƌƵƉƉĞŶǌƵƐĂŵŵĞŶĂƌďĞŝƚĞŶ;ŝŶƚĞƌƉƌŽĨĞƐƐŝŽŶĞůůĞ
ƵƐĂŵŵĞŶĂƌďĞŝƚͿ͕ƵŵĚŝĞsĞƌƐŽƌŐƵŶŐĚĞŵĞŶƟĞůůƌŬƌĂŶŬƚĞƌƵŶĚŝŚƌĞƌŶŐĞŚƂƌŝŐĞŶǌƵǀĞƌďĞƐͲ
ƐĞƌŶ͕ǁŝƌĚĚĞƌǌĞŝƚŝŶDŽĚĞůůƉƌŽũĞŬƚĞŶĞƌƉƌŽďƚƵŶĚǁŝƌĚĂƵĨŐƌƵŶĚĚĞƌƌĨŽůŐĞĚĞƌĞŵEĞƚͲϯ
^ƚƵĚŝĞŶƵŶĂƵĐŚƉŽůŝƟƐĐŚŝŵWŇĞŐĞƐƚćƌŬƵŶŐƐŐĞƐĞƚǌͲ//ďĞƌƺĐŬƐŝĐŚƟŐƚ͕ŝŶĚĞŵĚĞƌƵĨͲƵŶĚƵƐďĂƵ
ǀŽŶEĞƚǌǁĞƌŬĞŶĮŶĂŶǌŝĞůůƵŶƚĞƌƐƚƺƚǌƚǁŝƌĚ;ƵŶĚĞƐŵŝŶŝƐƚĞƌŝƵŵĨƺƌ'ĞƐƵŶĚŚĞŝƚ͕ϮϬϭϱͿ͘ŝĞŶͲ
ƟƉƐǇĐŚŽƟŬĂŐĂďĞďĞŝĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŚĂƚĂŶŬƚƵĂůŝƚćƚŶŝĐŚƚǀĞƌůŽƌĞŶ͗/ŚƌŝŶƐĂƚǌŝƐƚǁĞŝƚĞƌͲ
ŚŝŶǀĞƌďƌĞŝƚĞƚ;ŝĐŚůĞƌet al.͕ϮϬϭϱ͖ĚĞDĂƵůĞŽŶet al.͕ϮϬϭϰ͖^ĐŚƵůǌĞet al.͕ϮϬϭϯĂ͖,ƵďĞƌet al.͕
ϮϬϭϮͿ͕ƚƌŽƚǌǁŝƌŬƐĂŵĞƌ^ƚƌĂƚĞŐŝĞŶǌƵŝŚƌĞƌZĞĚƵŬƟŽŶ;ĞĐůĞƌĐƋet al.͕ϮϬϭϯ͖ZĂƉƉet al.͕ϮϬϭϯͿ͘
ŝĞŝŶƚĞƌĂŬƟǀĞƌĞŶĞƚƌĞƵƵŶŐƐƐƚƌĂƚĞŐŝĞŶŐĞŚĞŶĂůůĞƌĚŝŶŐƐŚćƵĮŐŵŝƚĞŝŶĞŵĞƌŚƂŚƚĞŶWĞƌƐŽŶĂůͲ
ĂƵĨǁĂŶĚďǌǁ͘ĞŝŶĞƌƐƉĞǌŝĮƐĐŚĞŶ^ĐŚƵůƵŶŐǀŽŶ&ĂĐŚŬƌćŌĞŶĞŝŶŚĞƌ;&ŽƐƐĞǇet al.͕ϮϬϬϲ͖ZĂƉƉet 
al.͕ϮϬϭϯͿ͘tĞŝƚĞƌĞƵƐĨƺŚƌƵŶŐĞŶǌƵƌŶƟƉƐǇĐŚŽƟŬĂŐĂďĞďĞŝĞŵĞŶǌĨŽůŐĞŶŝŵ<ĂƉŝƚĞůϰ͘WŽƐŝƟǀ
ĂŶǌƵŵĞƌŬĞŶŝƐƚĂŶĚŝĞƐĞƌ^ƚĞůůĞĚŝĞƐƚćƌŬĞƌĞĞƌƺĐŬƐŝĐŚƟŐƵŶŐƉƐǇĐŚŽƐŽǌŝĂůĞƌ/ŶƚĞƌǀĞŶƟŽŶĞŶ
ŝŶĚĞƌĂŬƚƵĞůůĞŶ^ϯͲ>ĞŝƚůŝŶŝĞ͕ĚŝĞŶĞďĞŶĚĞƌŵĞĚŝŬĂŵĞŶƚƂƐĞŶdŚĞƌĂƉŝĞĞŝŶĞŶŐůĞŝĐŚƌĂŶŐŝŐĞŶ
ĂƵƐƚĞŝŶŝŶĚĞƌdŚĞƌĂƉŝĞĚĂƌƐƚĞůůĞŶ;ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌWƐǇĐŚŝĂƚƌŝĞƵŶĚWƐǇĐŚŽƚŚĞƌĂƉŝĞ͕
WƐǇĐŚŽƐŽŵĂƟŬƵŶĚEĞƌǀĞŶŚĞŝůŬƵŶĚĞΘĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌEĞƵƌŽůŽŐŝĞ͕ϮϬϭϲͿ
ϯĞŵEĞƚͲͶDƵůƟǌĞŶƚƌŝƐĐŚĞ͕ŝŶƚĞƌĚŝƐǌŝƉůŝŶćƌĞǀĂůƵĂƟŽŶƐƐƚƵĚŝĞǀŽŶĞŵĞŶǌŶĞƚǌǁĞƌŬĞŶ
ŝŶĞƵƚƐĐŚůĂŶĚ
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Ϯ͘ϯ͘ϰ ĞƚƌĞƵƵŶŐƵŶĚWŇĞŐĞĞŵĞŶǌĞƌŬƌĂŶŬƚĞƌŝŵŚćƵƐůŝĐŚĞŶ^ĞƫŶŐ
ĂƐĂŵďƵůĂŶƚĞsĞƌƐŽƌŐƵŶŐƐƐǇƐƚĞŵŝƐƚĂƵĨĚŝĞƵŶƚĞƌƐĐŚŝĞĚůŝĐŚƐƚĞŶĞĚƺƌĨŶŝƐƐĞĚĞƌĞƚƌŽīĞŶĞŶ
ƵŶĚŝŚƌĞƌŶŐĞŚƂƌŝŐĞŶŶƵƌƵŶǌƵƌĞŝĐŚĞŶĚĞŝŶŐĞƐƚĞůůƚ͘sŽƌĚĞŵ,ŝŶƚĞƌŐƌƵŶĚĚĞƌƵƐĨƺŚƌƵŶŐĞŶ
ǌƵŵĚĞŵŽŐƌĂƉŚŝƐĐŚĞŶtĂŶĚĞů͕ĚĞƌŚŽŚĞŶŶǌĂŚůĂŶƌŬƌĂŶŬƚĞŶǁŝĞĂƵĐŚĚĞƌ^ĐŚǁĞƌĞĚĞƌ
<ƌĂŶŬŚĞŝƚƐůĂƐƚǁĞƌĚĞŶĚĞƐŚĂůďǌƵŶĞŚŵĞŶĚŶĞƵĞsĞƌƐŽƌŐƵŶŐƐŵŽĚĞůůĞŝŶŝƟŝĞƌƚ͘,ŝĞƌǌƵŐĞŚƂƌĞŶ
ĚŝĞďĞƌĞŝƚƐĂŶŐĞƐƉƌŽĐŚĞŶĞŶƌĞŐŝŽŶĂůĞŶEĞƚǌǁĞƌŬĞ͕ĚŝĞĚŝĞ^ĞŬƚŽƌĞŶǀĞƌďŝŶĚĞŶ͕ƵŵDĞŶƐĐŚĞŶ
ŵŝƚĞŵĞŶǌƵŶĚĂƵĐŚĚĞƌĞŶŶŐĞŚƂƌŝŐĞŶĚŝĞ,ŝůĨĞĂŶ/ŶĨŽƌŵĂƟŽŶĞŶƵŶĚdŚĞƌĂƉŝĞǌƵŬŽŵŵĞŶ
ǌƵůĂƐƐĞŶ͕ĚŝĞƐŝĞďĞŶƂƟŐĞŶ͘ZƵŶĚĚƌĞŝsŝĞƌƚĞůĚĞƌĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶǁĞƌĚĞŶǌƵ,ĂƵƐĞŐĞͲ
ƉŇĞŐƚ;ůǌŚĞŝŵĞƌƵƌŽƉĞ͕ϮϬϭϰͿ͘ŝĞƌŬĞŶŶƚŶŝƐ͕ĚĂƐƐĞŝŶĞĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐŶŝĐŚƚŶƵƌĚĞŶ
ƌŬƌĂŶŬƚĞŶƐĞůďƐƚďĞƚƌŝīƚ͕ƐŽŶĚĞƌŶĂƵĐŚƐĞŝŶĞƉŇĞŐĞŶĚĞŶŐĞŚƂƌŝŐĞŶƵŶĚĚĞƌĞŶ'ĞƐƵŶĚŚĞŝƚ͕
ŝƐƚŝŶĚĞŶůĞƚǌƚĞŶ:ĂŚƌĞŶǌƵŶĞŚŵĞŶĚĂŬǌĞƉƟĞƌƚǁŽƌĚĞŶ͕ŶĂĐŚĚĞŵůĂŶŐĞĞŝƚĚŝĞŵĞĚŝǌŝŶŝƐĐŚĞ
ƵŶĚƉŇĞŐĞƌŝƐĐŚĞĞƚƌĞƵƵŶŐŝŵ&ŽŬƵƐĚĞƌŝƐŬƵƐƐŝŽŶĞŶƐƚĂŶĚ;dŚǇƌŝĂŶet al.͕ϮϬϭϭͿ͘EĞƵĞ
hŶƚĞƌƐƚƺƚǌƵŶŐƐĂŶŐĞďŽƚĞƐŝŶĚĚĂŚĞƌǀĞƌŵĞŚƌƚĂƵĐŚĂƵĨĚŝĞ'ĞƐƵŶĚŚĞŝƚƉŇĞŐĞŶĚĞƌŶŐĞŚƂƌŝŐĞ
ĂƵƐŐĞƌŝĐŚƚĞƚ͕ǁŝĞƐŝĞĂŬƚƵĞůůŝŵZĂŚŵĞŶĚĞƌŐƌŽƘĞŶĞůƉŚŝͲDsͲ^ƚƵĚŝĞϰƵŶƚĞƌƐƵĐŚƚǁĞƌĚĞŶ͘
WŇĞŐĞŶĚĞŶŐĞŚƂƌŝŐĞůĞŝĚĞŶǀĞƌŵĞŚƌƚƵŶƚĞƌ^ƚƌĞƐƐ͕ǌĞŝŐĞŶĞŝŶĞĞŝŶŐĞƐĐŚƌćŶŬƚĞ>ĞďĞŶƐǌƵĨƌŝĞͲ
ĚĞŶŚĞŝƚ͕ůĞŝĚĞŶƵŶƚĞƌƌƐĐŚƂƉĨƵŶŐƐǌƵƐƚćŶĚĞŶ͕ĚĞƉƌĞƐƐŝǀĞŶsĞƌƐƟŵŵƵŶŐĞŶƵŶĚƐŝŶĚĂƵĐŚŝŶ
ŝŚƌĞƌƉŚǇƐŝƐĐŚĞŶ'ĞƐƵŶĚŚĞŝƚĞŝŶŐĞƐĐŚƌćŶŬƚ;ƌƵĐĞet al.͕ϮϬϬϱ͖^ĐŚƂůǌĞůͲŽƌĞŶďŽƐet al.͕ϮϬϬϵͿ͘
ŝĞ'ĞƐƵŶĚŚĞŝƚĚĞƌWŇĞŐĞŶĚĞŶǁŝƌŬƚƐŝĐŚĞďĞŶƐŽĂƵĨĚŝĞ'ĞƐƵŶĚŚĞŝƚĚĞƐƌŬƌĂŶŬƚĞŶĂƵƐ;,ĂƌŽ
et al.͕ϮϬϭϰͿ͘ƵĐŚĚŝĞĂŬƚƵĞůůĞ^ϯͲ>ĞŝƚůŝŶŝĞǌƵĞŵĞŶǌĞŶǁĞŝƐƚĚĂƌĂƵĨŚŝŶ͕ĚĂƐƐƐǇƐƚĞŵĂƟƐĐŚĞ
ĞƌĂƚƵŶŐƐͲƵŶĚdƌĂŝŶŝŶŐƐĂŶŐĞďŽƚĞĨƺƌƉŇĞŐĞŶĚĞŶŐĞŚƂƌŝŐĞĞŝŶǌƵƐĞƚǌĞŶƐŝŶĚ͕ƵŵŶŐĞŚƂƌŝŐĞ
ǌƵĞŶƚůĂƐƚĞŶƵŶĚƐŽĂƵĐŚ^ŽƌŐĞĚĂĨƺƌǌƵƚƌĂŐĞŶ͕ĚĂƐƐĚĞƌƌŬƌĂŶŬƚĞƐŽůĂŶŐǁŝĞŵƂŐůŝĐŚŝŶĚĞƌ
,ćƵƐůŝĐŚŬĞŝƚǀĞƌďůĞŝďĞŶŬĂŶŶ͘
ϰďŬƺƌǌƵŶŐĨƺƌ͗ͣĞŵĞŶǌ͗ůĞďĞŶƐǁĞůƚŽƌŝĞŶƟĞƌƚĞƵŶĚƉĞƌƐŽŶĞŶǌĞŶƚƌŝĞƌƚĞ,ŝůĨĞŶŝŶ
DĞĐŬůĞŶďƵƌŐͲsŽƌƉŽŵŵĞƌŶ͞
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3 Ziele der Arbeit
ŝĞďŝƐŚĞƌŝŐĞŶƵƐĨƺŚƌƵŶŐĞŶǌĞŝŐĞŶ͕ĚĂƐƐĞƐƐŝĐŚďĞŝĚĞƌsĞƌƐŽƌŐƵŶŐĚĞŵĞŶƟĞůůƌŬƌĂŶŬƚĞƌƵŵ
ĞŝŶĞŬŽŵƉůĞǆĞsĞƌƐŽƌŐƵŶŐƐƐŝƚƵĂƟŽŶŚĂŶĚĞůƚ͕ĚĞƌǁŝĞŝŵǀŽƌŝŐĞŶ<ĂƉŝƚĞůďĞƐĐŚƌŝĞďĞŶ͕ǌĂŚůƌĞŝͲ
ĐŚĞ,ĞƌĂƵƐĨŽƌĚĞƌƵŶŐĞŶŐĞŐĞŶƺďĞƌƐƚĞŚĞŶ͘ŶĚŝĞsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐǁĞƌĚĞŶĚŝĞƐďĞǌƺŐͲ
ůŝĐŚŚŽŚĞŶĨŽƌĚĞƌƵŶŐĞŶŐĞƐƚĞůůƚ͘^ŝĞƐŽůůƐŽǁŽŚůĚŝĞǀŝĞůƐĐŚŝĐŚƟŐĞŶsĞƌƐŽƌŐƵŶŐƐƐŝƚƵĂƟŽŶĞŶ
ĞƌŬůćƌĞŶĂůƐĂƵĐŚĞĸǌŝĞŶƚĞƵŶĚĞīĞŬƟǀĞ>ƂƐƵŶŐĞŶĨƺƌsĞƌƐŽƌŐƵŶŐƐƉƌŽďůĞŵĞďĞƌĞŝƚƐƚĞůůĞŶ͘ŝĞ
ƵƐĨƺŚƌƵŶŐĞŶĚĞƐǌǁĞŝƚĞŶ<ĂƉŝƚĞůƐǌƵƌŚŽŚĞŶĞĚĞƵƚƵŶŐĚĞƌĞŵĞŶǌĂůƐĞŝŶĞĂůƚĞƌƐďĞĚŝŶŐƚĞ
ƌŬƌĂŶŬƵŶŐŝŶĞŝŶĞƌ'ĞƐĞůůƐĐŚĂŌĚĞƐůćŶŐĞƌĞŶ>ĞďĞŶƐŝŵ<ŽŶƚĞǆƚĚĞƌŶƚǁŝĐŬůƵŶŐĚĞƌsĞƌƐŽƌͲ
ŐƵŶŐƐĨŽƌƐĐŚƵŶŐͲĂůƐǀŝĞƌƚĞ^ćƵůĞĚĞƐ'ĞƐƵŶĚŚĞŝƚƐƐǇƐƚĞŵƐʹĨƺŚƌĞŶǌƵĚĞƌĨŽůŐĞŶĚĞŶ͕ůĞŝƚĞŶĚĞŶ
&ƌĂŐĞƐƚĞůůƵŶŐĚĞƌǀŽƌůŝĞŐĞŶĚĞŶƌďĞŝƚ͗
tŝĞƐƚĞůůƚƐŝĐŚĚŝĞ&ŽƌƐĐŚƵŶŐƐůĂŶĚƐĐŚĂŌŝŶĞƵƚƐĐŚůĂŶĚǌƵŵdŚĞŵĂĚĞƌsĞƌƐŽƌŐƵŶŐďĞŝĞͲ
ŵĞŶǌĚĂƌ͍tĞůĐŚĞƐƉĞŬƚĞĚĞƌĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐƵŶĚŝŚƌĞƌsĞƌƐŽƌŐƵŶŐŚĂƚĚŝĞsĞƌƐŽƌŐƵŶŐƐͲ
ĨŽƌƐĐŚƵŶŐďĞƌĞŝƚƐďĞĂƌďĞŝƚĞƚƵŶĚǁŝĞŬĂŶŶĚŝĞsĞƌƐŽƌŐƵŶŐƐƐŝƚƵĂƟŽŶĐŚĂƌĂŬƚĞƌŝƐŝĞƌƚǁĞƌĚĞŶ͍
ƵŶćĐŚƐƚĨŽůŐƚĚŝĞ<ƵƌǌǀŽƌƐƚĞůůƵŶŐĚĞƌƌŐĞďŶŝƐƐĞĚĞƌĞŝŐĞŶĞŶĚƌĞŝƌďĞŝƚĞŶ͘ŝĞĚƌĞŝŝŶǌĞůͲ
ĂƌďĞŝƚĞŶǌƵƌsĞƌƐŽƌŐƵŶŐƐƐŝƚƵĂƟŽŶǀŽŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŚĂďĞŶĨŽůŐĞŶĚĞ&ƌĂŐĞƐƚĞůůƵŶŐĞŶ
ďĞĂƌďĞŝƚĞƚ͗
ͻtĂŶŶŬŽŵŵĞŶŝŶǌŝĚĞŶƚĞŵĞŶǌĞƌŬƌĂŶŬƚĞŝŶĞŝŶWŇĞŐĞŚĞŝŵŝŵsĞƌŐůĞŝĐŚǌƵŶĂĐŚůƚĞƌƵŶĚ
'ĞƐĐŚůĞĐŚƚǀĞƌŐůĞŝĐŚďĂƌĞŶ͕ŶŝĐŚƚͲĚĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶ<ŽŶƚƌŽůůĞŶ͍tĞůĐŚĞ&ĂŬƚŽƌĞŶƐŝŶĚŵŝƚ
ĞŝŶĞƌƵĨŶĂŚŵĞŝŶĞŝŶWŇĞŐĞŚĞŝŵĂƐƐŽǌŝŝĞƌƚ͍
ͻtĂŶŶĞƌŚĂůƚĞŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞ͕ŝŵsĞƌŐůĞŝĐŚǌƵŶŝĐŚƚͲĚĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶDĞŶƐĐŚĞŶ͕ŶĂĐŚ
ĞƌƐƚŵĂůŝŐĞƌƵĨŶĂŚŵĞŝŶĞŝŶWŇĞŐĞŚĞŝŵĞŝŶĞ^ŽŶĚĞŶĞƌŶćŚƌƵŶŐ͍tĞůĐŚĞ&ĂŬƚŽƌĞŶďĞĞŝŶŇƵƐͲ
ƐĞŶĚĂƐŶůĞŐĞŶĞŝŶĞƌ^ŽŶĚĞ͍
ͻ^ƉŝĞŐĞůŶƐŝĐŚŶĞƵĞƌŬĞŶŶƚŶŝƐƐĞǌƵhtďĞŝĚĞƌŶǁĞŶĚƵŶŐǀŽŶEĞƵƌŽůĞƉƟŬĂŝŵZĂŚŵĞŶ
ĞŝŶĞƌĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐƵŶĚtĂƌŶƵŶŐĞŶǀŽŶƌǌŶĞŝŵŝƩĞůďĞŚƂƌĚĞŶĂƵĐŚŝŵsĞƌŽƌĚŶƵŶŐƐͲ
ǀĞƌŚĂůƚĞŶĚĞƌ	ƌǌƚĞǁŝĚĞƌ͍
ĂƌĂƵĨĨŽůŐĞŶĚǁŝƌĚĞŝŶĞƐǇƐƚĞŵĂƟƐĐŚĞ>ŝƚĞƌĂƚƵƌƌĞĐŚĞƌĐŚĞĚƵƌĐŚŐĞĨƺŚƌƚ͕ŵŝƚĚĞƌĚŝĞĚƌĞŝƌͲ
ďĞŝƚĞŶŝŶĚĞŶĂŬƚƵĞůůĞŶ&ŽƌƐĐŚƵŶŐƐƐƚĂŶĚĞŝŶŐůŝĞĚĞƌƚǁĞƌĚĞŶ͘ƐǁŝƌĚƐŽĞŝŶmďĞƌďůŝĐŬƺďĞƌĚŝĞ
sĞƌƐŽƌŐƵŶŐƐƐŝƚƵĂƟŽŶŐĞŐĞďĞŶƵŶĚďĞƐĐŚƌŝĞďĞŶ͕ǁĞůĐŚĞdŚĞŵĞŶƵŶĚDĞƚŚŽĚĞŶĂŶŐĞǁĞŶĚĞƚ
ǁƵƌĚĞŶ͕ĚŝĞƐŝĐŚƵŶƚĞƌĚĞŵ&ŽƌƐĐŚƵŶŐƐĨĞůĚͣĞŵĞŶǌƵŶĚsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐ͞ƐƵďƐƵŵŵŝĞͲ
ƌĞŶůĂƐƐĞŶ͘
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ϰ <ƵƌǌǀŽƌƐƚĞůůƵŶŐĚĞƌWƵďůŝŬĂƟŽŶĞŶ
/ŶĂůůĞŶĚƌĞŝƌďĞŝƚĞŶĚŝĞƐĞƌŬƵŵƵůĂƟǀĞŶŝƐƐĞƌƚĂƟŽŶƐƚĞŚƚĚŝĞĂƌƐƚĞůůƵŶŐƵŶĚŶĂůǇƐĞĚĞƌ
sĞƌƐŽƌŐƵŶŐƐŝƚƵĂƟŽŶǀŽŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŝŵ&ŽŬƵƐ͘ůƐĂƚĞŶŬƂƌƉĞƌǁƵƌĚĞŶZŽƵƟŶĞĚĂƚĞŶ
ĞŝŶĞƌ<ƌĂŶŬĞŶŬĂƐƐĞǀĞƌǁĞŶĚĞƚ͘ǁĞŝĚĞƌǀŽƌůŝĞŐĞŶĚĞŶƌďĞŝƚĞŶďĞǌŝĞŚĞŶƐŝĐŚĂƵĨ&ƌĂŐĞƐƚĞůůƵŶͲ
ŐĞŶĂƵƐĚĞŵ^ĞƫŶŐWŇĞŐĞŚĞŝŵ͘ŝĞĚƌŝƩĞƌďĞŝƚƐĞƚǌƚƐŝĐŚŵŝƚĚĞƌŵĞĚŝŬĂŵĞŶƚƂƐĞŶsĞƌƐŽƌͲ
ŐƵŶŐǀŽŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶĂƵƐĞŝŶĂŶĚĞƌ͕ ƵŶĂďŚćŶŐŝŐǀŽŶĞŝŶĞŵƐƉĞǌŝĮƐĐŚĞŶ^ĞƫŶŐ͘
^ĐŚƵůǌĞ:͕ǀĂŶĚĞŶƵƐƐĐŚĞ,͕<ĂĚƵƐǌŬŝĞǁŝĐǌ,͕<ŽůůĞƌ͕,ŽīŵĂŶŶ&
;ϮϬϭϱͿ͘/ŶƐƟƚƵƟŽŶĂůŝǌĂƟŽŶŝŶŝŶĐŝĚĞŶƚĚĞŵĞŶƟĂĐĂƐĞƐŝŶĐŽŵƉĂƌŝƐŽŶƚŽ
ĂŐĞͲĂŶĚƐĞǆͲŵĂƚĐŚĞĚĐŽŶƚƌŽůƐ͗ĂϱͲǇĞĂƌĨŽůůŽǁͲƵƉĨƌŽŵ'ĞƌŵĂŶǇ͘^ŽĐ
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ŝĞƐĞƌƌƟŬĞůĂůƐĞƌƐƚĞƌďĞŝƚǌƵƌ/ŶƐƟƚƵƟŽŶĂůŝƐŝĞƌƵŶŐǀŽŶŶĞƵĂŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶDĞŶͲ
ƐĐŚĞŶŝŵsĞƌŐůĞŝĐŚǌƵEŝĐŚƚͲĞŵĞŶǌŬƌĂŶŬĞŶ͕ƐŽůůĂůƐ'ƌƵŶĚůĂŐĞĚĞƌĨŽůŐĞŶĚĞŶƌďĞŝƚĞŶ
ŐĞƐĞŚĞŶǁĞƌĚĞŶ;^ĐŚƵůǌĞet al.͕ϮϬϭϱͿ͘/ŶĚŝĞƐĞƌĞƌƐƚĞŶƌďĞŝƚĂƵƐĚĞŵĂŵďƵůĂŶƚĞŶ^ĞƫŶŐ
ŵŝƚmďĞƌŐĂŶŐŝŶĞŝŶWŇĞŐĞŚĞŝŵǁƵƌĚĞĚĞƌ&ƌĂŐĞŶĂĐŚŐĞŐĂŶŐĞŶ͕ǁĂŶŶŝŶǌŝĚĞŶƚĞŵĞŶǌĞƌͲ
ŬƌĂŶŬƚĞŝŶĞŝŶWŇĞŐĞŚĞŝŵĂƵĨŐĞŶŽŵŵĞŶǁĞƌĚĞŶƵŶĚǁĞůĐŚĞ&ĂŬƚŽƌĞŶĞŝŶĞƵĨŶĂŚŵĞŝŶĞŝŶ
WŇĞŐĞŚĞŝŵďĞĞŝŶŇƵƐƐĞŶ͘hŵĚŝĞZŽůůĞĚĞƌĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐŚĞƌĂƵƐǌƵƐƚĞůůĞŶ͕ǁƵƌĚĞŶĚŝĞ
ĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶĚĞŶŶĂĐŚůƚĞƌƵŶĚ'ĞƐĐŚůĞĐŚƚǀĞƌŐůĞŝĐŚďĂƌĞŶ͕ŐĞŵĂƚĐŚƚĞŶ͕ŶŝĐŚƚͲĚĞŵĞŶǌͲ
ĞƌŬƌĂŶŬƚĞŶ<ŽŶƚƌŽůůĞŶŐĞŐĞŶƺďĞƌŐĞƐƚĞůůƚƵŶĚǀĞƌŐůŝĐŚĞŶ͘/ŶĨŽƌŵĂƟŽŶĞŶƺďĞƌĚŝĞƵĨŶĂŚŵĞŝŶ
ĞŝŶWŇĞŐĞŚĞŝŵƐŝŶĚǁŝĐŚƟŐ͕ƵŵƌŬĞŶŶƚŶŝƐƐĞƺďĞƌĚĞŶ<ƌĂŶŬŚĞŝƚƐǀĞƌůĂƵĨǌƵĞƌŚĂůƚĞŶƵŶĚƐŽŵŝƚ
ǁŝĐŚƟŐĞƌĞƐƚĂŶĚƚĞŝůĚĞƌƉŇĞŐĞƌŝƐĐŚĞŶƵŶĚŐĞƐƵŶĚŚĞŝƚƐďĞǌŽŐĞŶĞŶĞĚĂƌĨƐƉůĂŶƵŶŐ͘
/ŵDŝƩĞůƉƵŶŬƚĚĞƌhŶƚĞƌƐƵĐŚƵŶŐƐƚĂŶĚĚŝĞĞŝƚďŝƐǌƵƌ,ĞŝŵĂƵĨŶĂŚŵĞ͘ŝĞƐĞǁƵƌĚĞĂŶŚĂŶĚ
ǀŽŶmďĞƌůĞďĞŶƐǌĞŝƚĂŶĂůǇƐĞŶŶĂĐŚĚĞƌ<ĂƉůĂŶͲDĞŝĞƌͲDĞƚŚŽĚĞƵŶƚĞƌƐƵĐŚƚƵŶĚŶĂĐŚ^ƚĂƚƵƐĚĞƌ
ĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐ;ũĂͬŶĞŝŶͿƵŶĚůƚĞƌƐŐƌƵƉƉĞƐƚƌĂƟĮǌŝĞƌƚĂƵƐŐĞǁĞƌƚĞƚ͘ĂƐŝĐŚĂůůĞĞŵĞŶǌͲ
ĞƌŬƌĂŶŬƚĞŶŝŶĞŝŶĞŵǀĞƌŐůĞŝĐŚďĂƌĞŶ^ƚĂĚŝƵŵĚĞƌƌŬƌĂŶŬƵŶŐďĞĨĂŶĚĞŶŬŽŶŶƚĞĞŝŶĞďĞƐŽŶĚĞƌƐ
ŐĞŶĂƵĞŶĂůǇƐĞĚŝĞƐĞƌĞŝƚƐŝĐŚĞƌŐĞƐƚĞůůƚǁĞƌĚĞŶ͘Dŝƚ,ŝůĨĞĚĞƐŽǆͲDŽĚĞůůƐǁƵƌĚĞĚĞƌsĞƌƐƵĐŚ
ƵŶƚĞƌŶŽŵŵĞŶ͕ǁĞŝƚĞƌĞĞƌŬůćƌĞŶĚĞsĂƌŝĂďůĞŶĨƺƌĚŝĞmďĞƌůĞďĞŶƐǌĞŝƚĞŶоŚŝĞƌĚŝĞƵĨŶĂŚŵĞŝŶ
ĞŝŶWŇĞŐĞŚĞŝŵоǌƵƵŶƚĞƌƐƵĐŚĞŶ͘EĞďĞŶƐŽǌŝŽĚĞŵŽŐƌĂƉŚŝƐĐŚĞŶŶŐĂďĞŶƵŶĚĚĞƌWŇĞŐĞƐƚƵĨĞ
ǁƵƌĚĞŶŐĞƌŝĂƚƌŝƐĐŚĞDŽƌďŝĚŝƚćƚƐŬŽŵƉůĞǆĞĂŶŚĂŶĚĂŵďƵůĂŶƚĞƌŝĂŐŶŽƐĞĚĂƚĞŶŵŝƚŝŶĚŝĞŶĂůǇͲ
ƐĞĞŝŶďĞǌŽŐĞŶ͕ƵŵĚĞƌŐĞƌŝĂƚƌŝĞƚǇƉŝƐĐŚĞŶDƵůƟŵŽƌďŝĚŝƚćƚĚĞƌhŶƚĞƌƐƵĐŚƵŶŐƐŐƌƵƉƉĞZĞĐŚŶƵŶŐ
ƚƌĂŐĞŶǌƵŬƂŶŶĞŶ;'͕''͕'''ͲƵŶĚĞƐĂƌďĞŝƚƐŐĞŵĞŝŶƐĐŚĂŌĚĞƌ<ůŝŶŝƐĐŚͲ'ĞƌŝĂƚƌŝƐĐŚĞŶ
ŝŶƌŝĐŚƚƵŶŐĞŶĞ͘s͘ ͕ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌ'ĞƌŝĂƚƌŝĞĞ͘s͘ ͕ϮϬϬϰͿ͘
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ŝĞĚƵƌĐŚƐĐŚŶŝƩůŝĐŚĞĞŝƚďŝƐǌƵƌƵĨŶĂŚŵĞŝŶĞŝŶWŇĞŐĞŚĞŝŵďĞƚƌćŐƚŝŵƵƌĐŚƐĐŚŶŝƩŝŶĚĞƌ
ĞŵĞŶǌŬŽŚŽƌƚĞϰ͕Ϭ:ĂŚƌĞƵŶĚϰ͕ϲ:ĂŚƌĞŝŶĚĞƌ<ŽŶƚƌŽůůŐƌƵƉƉĞ͘ŝĞmďĞƌůĞďĞŶƐǌĞŝƚĚĂƚĞŶǌĞŝŐĞŶ͕
ĚĂƐƐǌƵĂůůĞŶDĞƐƐǌĞŝƚƉƵŶŬƚĞŶĚŝĞtĂŚƌƐĐŚĞŝŶůŝĐŚŬĞŝƚǌƵƌƵĨŶĂŚŵĞŝŶĞŝŶWŇĞŐĞŚĞŝŵďĞŝĞͲ
ŵĞŶǌĞƌŬƌĂŶŬƚĞŶŐƌƂƘĞƌŝƐƚĂůƐďĞŝĚĞŶ<ŽŶƚƌŽůůĞŶ͘^ŽůĞďĞŶĞŝŶ:ĂŚƌŶĂĐŚĚĞƌŝĂŐŶŽƐĞƐƚĞůůƵŶŐ
ŶŽĐŚϵϭ͕ϲйĚĞƌĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶƵŶĚϵϳ͕ϳйĚĞƌ<ŽŶƚƌŽůůĞŶŝŵŚćƵƐůŝĐŚĞŶ^ĞƫŶŐ͘EĂĐŚϱ
:ĂŚƌĞŶƐŝŶĚĞƐŶƵƌŶŽĐŚϲϮ͕ϳйĚĞƌƌŬƌĂŶŬƚĞŶƵŶĚϴϲ͕ϮйĚĞƌ<ŽŶƚƌŽůůĞŶ͘
/ŶĚĞƌƌŽŚĞŶŶĂůǇƐĞǌƵŵŝŶŇƵƐƐĚĞƌĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐĂƵĨĚŝĞƵĨŶĂŚŵĞŝŶĞŝŶWŇĞŐĞͲ
ŚĞŝŵǌĞŝŐƚƐŝĐŚĨƺƌĞŵĞŶǌĞƌŬƌĂŶŬƚĞĞŝŶϯ͕ϮͲĨĂĐŚĞƌŚƂŚƚĞƐZŝƐŝŬŽĨƺƌĞŝŶĞ,ĞŝŵĂƵĨŶĂŚŵĞŝŵ
sĞƌŐůĞŝĐŚǌƵĚĞŶ<ŽŶƚƌŽůůĞŶ͘tĞŶŶĨƺƌĚŝĞsĂƌŝĂďůĞŶůƚĞƌ͕ 'ĞƐĐŚůĞĐŚƚƵŶĚŶǌĂŚůĂŶDŽƌďŝĚŝͲ
ƚćƚƐŬŽŵƉůĞǆĞŶĂĚũƵƐƟĞƌƚǁŝƌĚ͕ĞƌŚƂŚƚƐŝĐŚĚĂƐZŝƐŝŬŽĂƵĨϯ͕ϰϱ͘ŝŶƐŝŐŶŝĮŬĂŶƚĞƌŝŶŇƵƐƐĨĂŬƚŽƌ
ŝƐƚĚĂƐůƚĞƌ͕ ĚĂũĞĚĞƐǌƵƐćƚǌůŝĐŚĞ>ĞďĞŶƐũĂŚƌĚĂƐZŝƐŝŬŽĨƺƌĞŝŶĞ/ŶƐƟƚƵƟŽŶĂůŝƐŝĞƌƵŶŐƵŵϭϯй
ĞƌŚƂŚƚƐŽǁŝĞũĞĚĞƌŐĞƌŝĂƚƌŝĞƚǇƉŝƐĐŚĞ^ǇŵƉƚŽŵŬŽŵƉůĞǆƵŵϳй͘ŝŶDĂŶŶǌƵƐĞŝŶǌĞŝŐƚƐŝĐŚŝŶ
ĚĞƌǀŽƌůŝĞŐĞŶĚĞŶŶĂůǇƐĞĂůƐƉƌŽƚĞŬƟǀĞƌ&ĂŬƚŽƌŝŵsĞƌŐůĞŝĐŚǌƵŵǁĞŝďůŝĐŚĞŶ'ĞƐĐŚůĞĐŚƚ͘
ŝĞŶĂĐŚůƚĞƌƐƚƌĂƟĮǌŝĞƌƚĞŶmďĞƌůĞďĞŶƐǌĞŝƚĞŶĂŶĂůǇƐĞŶŵĂĐŚĞŶĚĞƵƚůŝĐŚ͕ĚĂƐƐĚĞƌŝŶŇƵƐƐǀŽŶ
ĞŵĞŶǌŵŝƚǌƵŶĞŚŵĞŶĚĞŵůƚĞƌƐŝŶŬƚ͗sŽƌĂůůĞŵŝŵũƺŶŐƐƚĞŶůƚĞƌƐƐƚƌĂƚƵŵŝƐƚĚŝĞĂĚũƵƐƟĞƌƚĞ
,ĂǌĂƌĚZĂƟŽ;,ZͿǀŽŶϭϭ͕ϯĚĞƵƚůŝĐŚŚƂŚĞƌŝŵsĞƌŐůĞŝĐŚǌƵϮ͕ϬŝŶĚĞƌ<ĂƚĞŐŽƌŝĞĚĞƌćůƚĞƐƚĞŶ
ĞǁŽŚŶĞƌ͘ ƐŬĂŶŶŐĞƐĐŚůƵƐƐĨŽůŐĞƌƚǁĞƌĚĞŶ͕ĚĂƐƐĞŝŶĞĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐĞŝŶǁĞƐĞŶƚůŝĐŚĞƌ
ZŝƐŝŬŽĨĂŬƚŽƌĨƺƌĚŝĞƵĨŶĂŚŵĞŝŶĞŝŶWŇĞŐĞŚĞŝŵŝƐƚʹďĞƐŽŶĚĞƌƐŝŶũƺŶŐĞƌĞŶ>ĞďĞŶƐũĂŚƌĞŶ͘
^ĐŚƵůǌĞ:͕DĂǌǌŽůĂZ͕,ŽīŵĂŶŶ&;ϮϬϭϲͿ͘/ŶĐŝĚĞŶĐĞŽĨdƵďĞ&ĞĞĚŝŶŐŝŶ
ϳϭϳϰEĞǁůǇĚŵŝƩĞĚEƵƌƐŝŶŐ,ŽŵĞZĞƐŝĚĞŶƚƐtŝƚŚĂŶĚtŝƚŚŽƵƚĞ-
ŵĞŶƟĂ͘ŵ:ůǌŚĞŝŵĞƌƐŝƐKƚŚĞƌĞŵĞŶϯϭ;ϭͿ͗ϮϳͲϯϯ͘
ŝĞǌǁĞŝƚĞƌďĞŝƚĂƵƐĚĞŵ^ĞƫŶŐWŇĞŐĞŚĞŝŵďĞŚĂŶĚĞůƚĚŝĞ&ƌĂŐĞ͕ǁĂŶŶDĞŶƐĐŚĞŶŵŝƚĞŝŶĞƌ
ĞŵĞŶǌ͕ĚŝĞŶĞƵŝŶĞŝŶWŇĞŐĞŚĞŝŵĂƵĨŐĞŶŽŵŵĞŶǁĞƌĚĞŶ͕ĞŝŶĞƌŶćŚƌƵŶŐƐƐŽŶĚĞĞƌŚĂůƚĞŶ͘
ƵĐŚŝŶĚŝĞƐĞƌƌďĞŝƚǁƵƌĚĞĚĞƌsĞƌŐůĞŝĐŚǌƵEŝĐŚƚͲĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŐĞǌŽŐĞŶ͘ŝŶĞƌŶćŚͲ
ƌƵŶŐƐƐŽŶĚĞŝƐƚďĞƐŽŶĚĞƌƐŝŵ<ŽŶƚĞǆƚĞŝŶĞƌĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐĞŝŶŬƌŝƟƐĐŚĞƐƵŶĚǀŝĞůĚŝƐŬƵƟĞƌͲ
ƚĞƐdŚĞŵĂ͘sŽƌĂůůĞŵŝŶĚĞŶƐĐŚǁĞƌĞŶƌŬƌĂŶŬƵŶŐƐƐƚĂĚŝĞŶĚĞƌĞŵĞŶǌŐŝďƚĞƐŬĞŝŶĞŚŝŶƌĞŝͲ
ĐŚĞŶĚĞǀŝĚĞŶǌĨƺƌĞŝŶĞtŝƌŬƐĂŵŬĞŝƚŝŶĞǌƵŐĂƵĨ>ĞďĞŶƐƋƵĂůŝƚćƚŽĚĞƌ>ĞďĞŶƐǀĞƌůćŶŐĞƌƵŶŐ
;^ĂŵƉƐŽŶet al.͕ϮϬϬϵͿ͘^ƚƵĚŝĞŶǌƵƌtŝƌŬƐĂŵŬĞŝƚŝŶĨƌƺŚĞƌĞŶƌŬƌĂŶŬƵŶŐƐƐƚĂĚŝĞŶůŝĞŐĞŶďŝƐŚĞƌ
ŶŝĐŚƚǀŽƌ͘ ĞƐŽŶĚĞƌƐ^ƚƵĚŝĞŶĂƵƐĚĞŵĂŶŐĞůƐćĐŚƐŝƐĐŚĞŶZĂƵŵŐĞďĞŶŚŽŚĞWƌćǀĂůĞŶǌĂŶŐĂďĞŶ
ǀŽŶďŝƐǌƵĞŝŶĞŵƌŝƩĞůĞŵĞŶǌĞƌŬƌĂŶŬƚĞƌĂŶ͕ĚŝĞĞŝŶĞƌŶćŚƌƵŶŐƐƐŽŶĚĞŝŵWŇĞŐĞŚĞŝŵďĞͲ
ŬŽŵŵĞŶ͘ƐŐŝďƚŶƵƌǁĞŶŝŐĞ^ƚƵĚŝĞŶĂƵƐĞƵƚƐĐŚůĂŶĚǌƵĚŝĞƐĞŵdŚĞŵĂ͕ĚŝĞƵƐŬƵŶŌĚĂƌƺďĞƌ
ŐĞďĞŶ͕ǁĞůĐŚĞƵŶĚǁŝĞǀŝĞůĞDĞŶƐĐŚĞŶŝŵWŇĞŐĞŚĞŝŵŵŝƚĞŝŶĞƌƌŶćŚƌƵŶŐƐƐŽŶĚĞǀĞƌƐŽƌŐƚ
ǁĞƌĚĞŶ͘ŝĞǀŽƌŚĂŶĚĞŶĞŶĚĞƵƚƐĐŚĞŶ^ƚƵĚŝĞŶƐŝŶĚƌĞŐŝŽŶĂůďĞŐƌĞŶǌƚƵŶĚďĞĨĂƐƐĞŶƐŝĐŚǀŽƌ
ϮϮ
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ĂůůĞŵŵŝƚWƌćǀĂůĞŶǌĞŶǀŽŶƌŶćŚƌƵŶŐƐƐŽŶĚĞŶ;tŝƌƚŚet al.͕ϮϬϭϬ͖ĞĐŬĞƌΘ,ŝůďĞƌƚ͕ϮϬϬϰ͖
sŽůŬĞƌƚet al.͕ϮϬϭϭͿ͕ŶŐĂďĞŶǌƵƌ/ŶǌŝĚĞŶǌďĞŝĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶĨĞŚůƚĞŶďŝƐŚĞƌ͘ ŝĞǀŽƌůŝĞŐĞŶͲ
ĚĞƌďĞŝƚůŝĞĨĞƌƚĨŽůŐůŝĐŚǌƵŵĞƌƐƚĞŶDĂů/ŶĨŽƌŵĂƟŽŶĞŶǌƵƌ/ŶǌŝĚĞŶǌǀŽŶƌŶćŚƌƵŶŐƐƐŽŶĚĞŶŝŶ
ĚĞƵƚƐĐŚĞŶWŇĞŐĞŚĞŝŵĞŶĂƵĨ'ƌƵŶĚůĂŐĞǀŽŶŵĞŚƌĞƌĞŶdĂƵƐĞŶĚsĞƌƐŝĐŚĞƌƚĞŶ͘
ŝĞ/ŶǌŝĚĞŶǌƌĂƚĞĨƺƌƌŶćŚƌƵŶŐƐƐŽŶĚĞŶďĞƚƌćŐƚϮϴ͕ϰƉƌŽϭϬϬϬWĞƌƐŽŶĞŶũĂŚƌĞƵŶĚǁŝƌĚŵŝƚŚƂͲ
ŚĞƌĞŶ^ĐŚćƚǌĞƌŶĨƺƌĞŵĞŶǌĞƌŬƌĂŶŬƚĞĂŶŐĞŐĞďĞŶĂůƐĨƺƌEŝĐŚƚͲĞŵĞŶǌŬƌĂŶŬĞ͘DŝƚǌƵŶĞŚŵĞŶͲ
ĚĞŵůƚĞƌŶŝŵŵƚĚŝĞZĂƚĞŝŶďĞŝĚĞŶ'ƌƵƉƉĞŶĂďƵŶĚůŝĞŐƚďĞŝDćŶŶĞƌŶŚƂŚĞƌĂůƐďĞŝ&ƌĂƵĞŶ͘
ƵĐŚŝŶĚŝĞƐĞƌWƵďůŝŬĂƟŽŶǁƵƌĚĞŶŽǆͲZĞŐƌĞƐƐŝŽŶƐŵŽĚĞůůĞŚĞƌĂŶŐĞǌŽŐĞŶ͕Ƶŵ&ĂŬƚŽƌĞŶǌƵĂŶĂͲ
ůǇƐŝĞƌĞŶ͕ĚŝĞĚĂƐŶůĞŐĞŶĞŝŶĞƌ^ŽŶĚĞďĞĞŝŶŇƵƐƐĞŶ͘ŝĞĞƐŽŶĚĞƌŚĞŝƚĚŝĞƐĞƌŶĂůǇƐĞŶŝƐƚĚĞƌ
ŝŶďĞǌƵŐĚĞƌƚĂŐĞƐŐĞŶĂƵĞŶŶŐĂďĞĚĞƌWŇĞŐĞƐƚƵĨĞŝŶĚĂƐZĞŐƌĞƐƐŝŽŶƐŵŽĚĞůů͘ŝĞƐĞƌŵƂŐůŝĐŚƚ
ĞŝŶĞďĞƐŽŶĚĞƌƐƉƌćǌŝƐĞďďŝůĚƵŶŐĚĞƐ'ƌĂĚƐĚĞƌWŇĞŐĞďĞĚƺƌŌŝŐŬĞŝƚ͘/ŵĞƌƐƚĞŶDŽĚĞůůǁŝƌĚĚĞƌ
ƐŝŐŶŝĮŬĂŶƚĞŝŶŇƵƐƐǀŽŶĞŵĞŶǌĂƵĨĚĂƐŶůĞŐĞŶĞŝŶĞƌ^ŽŶĚĞĚĞƵƚůŝĐŚ͘ƵĐŚƵŶƚĞƌ,ŝŶǌƵŶĂŚͲ
ŵĞƵŶĚ<ŽŶƚƌŽůůĞǀŽŶůƚĞƌƵŶĚ'ĞƐĐŚůĞĐŚƚĂůƐƵŶĂďŚćŶŐŝŐĞsĂƌŝĂďůĞŶďůĞŝďƚĚĞƌƐƚĂƌŬĞŝŶŇƵƐƐ
ǀŽŶĞŵĞŶǌĞƌŚĂůƚĞŶƵŶĚǁŝƌŵŝƚĞŝŶĞŵ,ĂǌĂƌĚZĂƟŽǀŽŶϭ͕ϰϲ;ϭ͘ϭϰͲϭ͘ϴϲͿĂŶŐĞŐĞďĞŶ͘tŝƌĚ
ĚŝĞǌĞŝƚĂďŚćŶŐŝŐĞWŇĞŐĞƐƚƵĨĞŶͲsĂƌŝĂďůĞŵŝƚŝŶĚĂƐDŽĚĞůůĂƵĨŐĞŶŽŵŵĞŶ͕ǁĂŶĚĞůƚƐŝĐŚĚĞƌŝŶͲ
ŇƵƐƐĚĞƌĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐǌƵĞŝŶĞŵŶŝĐŚƚͲƐŝŐŶŝĮŬĂŶƚĞŶ&ĂŬƚŽƌŝŶĞǌƵŐĂƵĨĚŝĞsĞƌǁĞŶĚƵŶŐ
ĞŝŶĞƌƌŶćŚƌƵŶŐƐƐŽŶĚĞ͘ŝĞĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐĂŶƐŝĐŚƐĐŚĞŝŶƚĨŽůŐůŝĐŚǁĞŶŝŐĞƌĂůƐĚŝĞĚŝīĞͲ
ƌĞŶǌŝĞƌƚĞŶ<ƌĂŶŬŚĞŝƚƐĨŽůŐĞŶďĞƐƟŵŵĞŶĚĨƺƌĞŝŶĞƌŶćŚƌƵŶŐƐƐŽŶĚĞǌƵƐĞŝŶ͘
^ĐŚƵůǌĞ:͕ǀĂŶĚĞŶƵƐƐĐŚĞ,͕'ůĂĞƐŬĞ'͕<ĂĚƵƐǌŬŝĞǁŝĐǌ,͕tŝĞƐĞ͕,Žī-
ŵĂŶŶ&;ϮϬϭϯĂͿ͘/ŵƉĂĐƚŽĨƐĂĨĞƚǇǁĂƌŶŝŶŐƐŽŶĂŶƟƉƐǇĐŚŽƟĐƉƌĞƐĐƌŝƉƟŽŶƐ
ŝŶĚĞŵĞŶƟĂ͗ŶŽƚŚŝŶŐŚĂƐĐŚĂŶŐĞĚďƵƚƚŚĞǇĞĂƌƐĂŶĚƚŚĞƐƵďƐƚĂŶĐĞƐ͘Ƶƌ
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ŝĞĚƌŝƩĞƌďĞŝƚǌƵƌsĞƌƐŽƌŐƵŶŐƐƐŝƚƵĂƟŽŶǀŽŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶďĞĨĂƐƐƚƐŝĐŚǁŝĞĚĞƌƵŵŵŝƚ
ĞŝŶĞŵŬƌŝƟƐĐŚĞŶdŚĞŵĂĚĞƌĞŵĞŶǌǀĞƌƐŽƌŐƵŶŐ͘/ŶĚŝĞƐĞƌWƵďůŝŬĂƟŽŶǁƵƌĚĞĚĞƌ&ƌĂŐĞŶĂĐŚͲ
ŐĞŐĂŶŐĞŶ͕ŝŶǁŝĞǁĞŝƚĚŝĞsĞƌƂīĞŶƚůŝĐŚƵŶŐƵŶĚsĞƌďƌĞŝƚƵŶŐǀŽŶZŝƐŝŬŽŝŶĨŽƌŵĂƟŽŶĞŶƺďĞƌĚĂƐ
ƵŌƌĞƚĞŶƐĐŚǁĞƌĞƌƵŶĞƌǁƺŶƐĐŚƚĞƌƌǌŶĞŝŵŝƩĞůǁŝƌŬƵŶŐĞŶ;htͿǀŽŶŶƟƉƐǇĐŚŽƟŬĂďĞŝ
ĞŵĞŶǌŬƌĂŶŬĞŶĚĂƐsĞƌŽƌĚŶƵŶŐƐǀĞƌŚĂůƚĞŶǀŽŶ	ƌǌƚĞŶƺďĞƌ:ĂŚƌĞŚŝŶǁĞŐǀĞƌćŶĚĞƌƚƵŶĚĚĂŵŝƚ
ĚŝĞsĞƌƐŽƌŐƵŶŐĚĞƌĞŵĞŶǌŬƌĂŶŬĞŶďĞĞŝŶŇƵƐƐƚŚĂďĞŶ͘ĂĨƺƌǁƵƌĚĞĞŝŶĞdƌĞŶĚĂŶĂůǇƐĞĚĞƌsĞƌͲ
ŽƌĚŶƵŶŐƐƉƌćǀĂůĞŶǌƵŶĚͲŵĞŶŐĞĚĞƌ:ĂŚƌĞϮϬϬϰďŝƐϮϬϬϵĚƵƌĐŚŐĞĨƺŚƌƚ͘/ŶĚŝĞƐĞŵƵƐĂŵŵĞŶŚĂŶŐ
ǁƵƌĚĞŶƐĞĐŚƐ:ĂŚƌĞƐͲ<ŽŚŽƌƚĞŶĂŶƉƌćǀĂůĞŶƚĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŐĞďŝůĚĞƚƵŶĚĚĞƌĞŶsĞƌŽƌĚŶƵŶŐƐͲ
ƉƌćǀĂůĞŶǌƵŶĚʹŵĞŶŐĞĂŶŚĂŶĚĚĞƌĚĞĮŶĞĚĚĂŝůǇĚŽƐĞƐ;ͿĨƺƌũĞĚĞƐ:ĂŚƌƵŶƚĞƌƐƵĐŚƚ͘
ŝĞŝŵZĂŚŵĞŶĞŝŶĞƌĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐĂƵŌƌĞƚĞŶĚĞŶƉƐǇĐŚŝƐĐŚĞŶƵŶĚsĞƌŚĂůƚĞŶƐƐǇŵƉƚŽŵĞŶ
ǁŝĞ,ĂůůƵǌŝŶĂƟŽŶĞŶƵŶĚtĂŚŶ͕ĂŐŐŝƟĞƌƚĞƐsĞƌŚĂůƚĞŶŽĚĞƌĂƵĐŚŐŐƌĞƐƐŝǀŝƚćƚƐŝŶĚĨƺƌĚĞŶ
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ƌŬƌĂŶŬƚĞŶƵŶĚƐĞŝŶĞŶŐĞŚƂƌŝŐĞŶƐĞŚƌďĞůĂƐƚĞŶĚƵŶĚŬƂŶŶĞŶĚŝĞƚǇƉŝƐĐŚĞŶŬŽŐŶŝƟǀĞŶ
^ǇŵƉƚŽŵĞƐŽŐĂƌƺďĞƌůĂŐĞƌŶ͘^ŝĞƐŝŶĚĞŝŶ,ĂƵƉƚĞŝŶǁĞŝƐƵŶŐƐŐƌƵŶĚĨƺƌĚŝĞƵĨŶĂŚŵĞŝŶĞŝŶ
WŇĞŐĞŚĞŝŵ;ĞƉŽŝƵͲDĂƌƟŶet al.͕ϮϬϭϲͿ͘/ŚƌĞĞŚĂŶĚůƵŶŐŵŝƚŶƟƉƐǇĐŚŽƟŬĂŝƐƚŶŝĐŚƚƵŶƵŵͲ
ƐƚƌŝƩĞŶʹǁŝĞƐĐŚŽŶŝŵ<ĂƉŝƚĞůǌǁĞŝďĞƐĐŚƌŝĞďĞŶ͘^ƚƵĚŝĞŶŬŽŶŶƚĞŶǌĞŝŐĞŶ͕ĚĂƐƐŝŚƌŝŶƐĂƚǌďĞŝ
ĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŵŝƚĞŝŶĞŵĞƌŚƂŚƚĞŶZŝƐŝŬŽĨƺƌDŽƌƚĂůŝƚćƚƵŶĚǌĞƌĞďƌŽǀĂƐŬƵůćƌĞƌĞŝŐŶŝƐƐĞ
ĂƐƐŽǌŝŝĞƌƚŝƐƚ͕ƐŝĐŚĚĞƌŬŽŐŶŝƟǀĞďďĂƵďĞƐĐŚůĞƵŶŝŐƚƵŶĚŐůĞŝĐŚǌĞŝƟŐŶƵƌǁĞŶŝŐĞtŝƌŬƐƚŽīĞĂƵĨ
ĞŝŶǌĞůŶĞ^ǇŵƉƚŽŵĞŶĂĐŚǁĞŝƐůŝĐŚǁŝƌŬĞŶ;ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌWƐǇĐŚŝĂƚƌŝĞƵŶĚWƐǇĐŚŽͲ
ƚŚĞƌĂƉŝĞ͕WƐǇĐŚŽƐŽŵĂƟŬƵŶĚEĞƌǀĞŶŚĞŝůŬƵŶĚĞΘĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌEĞƵƌŽůŽŐŝĞ͕ϮϬϭϲͿ͘
dƌŽƚǌĚŝĞƐĞƐŬŽŵƉůĞǆĞŶWƌŽďůĞŵƐŝƐƚďŝƐŚĞƌǁĞŶŝŐĚĂƌƺďĞƌďĞŬĂŶŶƚ͕ǁŝĞŽĚĞƌŽďƐŝĐŚĚƵƌĐŚ
ĚŝĞƐĞŶĞƵĞŶƌŬĞŶŶƚŶŝƐƐĞĂƵĐŚĚŝĞsĞƌƐŽƌŐƵŶŐƐƌĞĂůŝƚćƚĨƺƌĚŝĞĞŵĞŶǌŬƌĂŶŬĞŶǀĞƌćŶĚĞƌƚŚĂƚ͘
hŶƐĞƌĞƌďĞŝƚŬŽŶŶƚĞĞƌƐƚŵĂůŝŐǌĞŝŐĞŶ͕ĚĂƐƐƐŝĐŚĚŝĞ'ĞƐĂŵƚͲsĞƌŽƌĚŶƵŶŐƐƉƌćǀĂůĞŶǌƺďĞƌĚŝĞ
:ĂŚƌĞŚŝŶǁĞŐŶŝĐŚƚǁĞƐĞŶƚůŝĐŚǀĞƌćŶĚĞƌƚŚĂƚ͗ĞƌŐĞƌŝŶŐĞďĨĂůůĚĞƌsĞƌŽƌĚŶƵŶŐƐƉƌćǀĂůĞŶǌǀŽŶ
ϯϱ͕ϱйŝŵ:ĂŚƌϮϬϬϰĂƵĨϯϮ͕ϱйŝŵ:ĂŚƌϮϬϬϵŝƐƚŝŶĚĞƌŵƵůƟǀĂƌŝĂŶƚĞŶŶĂůǇƐĞƵŶƚĞƌ<ŽŶƚƌŽůůĞ
ǀŽŶůƚĞƌ͕ 'ĞƐĐŚůĞĐŚƚƵŶĚWŇĞŐĞƐƚƵĨĞŶŝĐŚƚƐŝŐŶŝĮŬĂŶƚ;ƉсϬ͕ϭϲϰϱͿ͘ƐŝƐƚůĞĚŝŐůŝĐŚĞŝŶĚĞƵƚůŝͲ
ĐŚĞƌtĞĐŚƐĞůĚĞƌtŝƌŬƐƚŽņůĂƐƐĞŶǀŽůůǌŽŐĞŶǁŽƌĚĞŶ͗ǁĞŐǀŽŶĚĞŶƚǇƉŝƐĐŚĞŶ;ϮϬϬϰ͗Ϯϳ͕Ϯй͖
ϮϬϬϵ͗Ϯϯ͕Ϭй͖ƉфϬ͕ϬϬϬϭͿΎϱŚŝŶǌƵĚĞŶĂƚǇƉŝƐĐŚĞŶŶƟƉƐǇĐŚŽƟŬĂ;ϮϬϬϰ͗ϭϳ͕ϭй͖ϮϬϬϵ͗ϭϴ͕ϵй͖
ƉфϬ͕ϬϬϬϭͿΎ;^ĐŚƵůǌĞet al.͕ϮϬϭϯĂͿ͘ZƵŶĚũĞĚĞƌĚƌŝƩĞĞŵĞŶǌĞƌŬƌĂŶŬƚĞĞƌŚćůƚĚĞŵŶĂĐŚŶĂĐŚ
ǁŝĞǀŽƌŵŝŶĚĞƐƚĞŶƐĞŝŶĞEĞƵƌŽůĞƉƟŬĂǀĞƌŽƌĚŶƵŶŐƉƌŽ:ĂŚƌ͘ ƵĚĞŵǌĞŝŐƚĚŝĞŶĂůǇƐĞĚĞƌsĞƌŽƌĚͲ
ŶƵŶŐƐŵĞŶŐĞŐĞŵćƘĚĞƌĚĞĮŶŝĞƌƚĞŶdĂŐĞƐĚŽƐŝƐ;ĚĞĮŶĞĚĚĂŝůǇĚŽƐĞ;ͿͿĞŝŶĞŶŶƐƟĞŐǀŽŶ
ϮƐƉƌŽ:ĂŚƌ͘ ŝĞtĂƌŶƵŶŐĞŶŝŶƚĞƌŶĂƟŽŶĂůĞƌƌǌŶĞŝŵŝƩĞůďĞŚƂƌĚĞŶƐŽǁŝĞĚĞƌ,ĞƌƐƚĞůůĞƌ
ŚĂďĞŶĚĞŵŶĂĐŚŶŝĐŚƚĚĂƐ'ĞƐĂŵƚǀĞƌŽƌĚŶƵŶŐƐǀĞƌŚĂůƚĞŶĚĞƌ	ƌǌƚĞǀĞƌćŶĚĞƌƚƵŶĚĚĞƌŶƚĞŝůĂŶ
ĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŵŝƚŵŝŶĚĞƐƚĞŶƐĞŝŶĞƌŶƟƉƐǇĐŚŽƟŬĂͲsĞƌŽƌĚŶƵŶŐďůĞŝďƚŬŽŶƐƚĂŶƚ͘
ƵĨĚŝĞƵƐĨƺŚƌƵŶŐĞŶǌƵƌsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐ͕ǌƵ'ƌƵŶĚůĂŐĞŶĚĞƌĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐƵŶĚ
ĚŝĞsŽƌƐƚĞůůƵŶŐĚĞƌĞŝŐĞŶĞŶĚƌĞŝWƵďůŝŬĂƟŽŶĞŶǌƵƌsĞƌƐŽƌŐƵŶŐƐƐŝƚƵĂƟŽŶĚĞŵĞŶƟĞůůƌŬƌĂŶŬƚĞƌ
ĨŽůŐƚŶƵŶĚŝĞĞƐĐŚƌĞŝďƵŶŐĚĞƌ>ŝƚĞƌĂƚƵƌƌĞĐŚĞƌĐŚĞǌƵŵdŚĞŵĂͣĞŵĞŶǌƵŶĚsĞƌƐŽƌŐƵŶŐƐĨŽƌͲ
ƐĐŚƵŶŐ͘͞ ŝĞƌŐĞďŶŝƐƐĞĚĞƌZĞĐŚĞƌĐŚĞƐŽůůĞŶŝŵ<ŽŶƚĞǆƚĚĞƌĞŝŐĞŶĞŶĚƌĞŝƌďĞŝƚĞŶĚŝƐŬƵƟĞƌƚ
ƵŶĚŝŶĞǌƵŐĂƵĨĚŝĞŶƚǁŝĐŬůƵŶŐĞŶĚĞƌsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐďĞůĞƵĐŚƚĞƚǁĞƌĚĞŶ͘
ϱΎĚũƵƐƟĞƌƚĨƺƌĂůůĞĂŶĚĞƌĞŶsĂƌŝĂďůĞŶŝŵŵƵůƟǀĂƌŝĂƚĞŶDŽĚĞůů
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ϱ ^ǇƐƚĞŵĂƟƐĐŚĞ>ŝƚĞƌĂƚƵƌƺďĞƌƐŝĐŚƚǌƵƌsĞƌƐŽƌŐƵŶŐƐͲ 
 ƐŝƚƵĂƟŽŶǀŽŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŝŶĞƵƚƐĐŚůĂŶĚ
ŝĞŝŵ&ŽůŐĞŶĚĞŶĚĂƌŐĞƐƚĞůůƚĞƐǇƐƚĞŵĂƟƐĐŚĞmďĞƌƐŝĐŚƚƐŽůůĞŝŶĂŬƚƵĞůůĞƐŝůĚƺďĞƌWƵďůŝŬĂƟŽͲ
ŶĞŶƵŶĚ&ŽƌƐĐŚƵŶŐƐĂŬƟǀŝƚćƚĞŶůŝĞĨĞƌŶ͕ĚŝĞĚŝĞsĞƌƐŽƌŐƵŶŐƐƐŝƚƵĂƟŽŶǀŽŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŝŶ
ĞƵƚƐĐŚůĂŶĚƵŶƚĞƌƐƵĐŚĞŶ͘ĂƐŵĞƚŚŽĚŝƐĐŚĞsŽƌŐĞŚĞŶƐŽǁŝĞĚŝĞƌŐĞďŶŝƐƐĞĚĞƌZĞĐŚĞƌĐŚĞǁĞƌͲ
ĚĞŶŝŵ&ŽůŐĞŶĚĞŶĚĂƌŐĞƐƚĞůůƚ͘
5.1 Methodik
ŝĞ>ŝƚĞƌĂƚƵƌƌĞĐŚĞƌĐŚĞĞƌĨŽůŐƚĞǌƵŶćĐŚƐƚƺďĞƌĚŝĞ^ƵĐŚŽďĞƌŇćĐŚĞWƵďDĞĚĚĞƌĂƚĞŶďĂŶŬDͲ
>/E͘hŵĞŝŶŵƂŐůŝĐŚƐƚĂŬƚƵĞůůĞƐŝůĚĚĞƌsĞƌƐŽƌŐƵŶŐǌƵĞƌŚĂůƚĞŶ͕ǁƵƌĚĞĚĞƌ^ƵĐŚǌĞŝƚƌĂƵŵĂƵĨ
ĚŝĞ:ĂŚƌĞϮϬϭϭďŝƐϮϬϭϲ;ϭϱ͘:ƵŶŝͿďĞŐƌĞŶǌƚ͘ƐǁƵƌĚĞŶĂĐŚ^ƚƵĚŝĞŶŐĞƐƵĐŚƚ͕ĚŝĞƐŝĐŚŵŝƚsĞƌƐŽƌͲ
ŐƵŶŐƐĨŽƌƐĐŚƵŶŐďĞŝĞŵĞŶǌďĞƐĐŚćŌŝŐĞŶ͘ŝĞ^ƵĐŚƐƚƌĂƚĞŐŝĞĞƌĨŽůŐƚĞŝŶŶůĞŚŶƵŶŐĂŶĚĂƐZĞǀŝĞǁ
ǀŽŶWĂůŵƵŶĚ<ŽůůĞŐĞŶ;WĂůŵet al.͕ϮϬϭϲͿǌƵƌĞĮŶŝƟŽŶĚĞƌ^ƚƵĚŝĞŶƉŽƉƵůĂƟŽŶǀŽŶDĞŶƐĐŚĞŶŵŝƚ
ĞŵĞŶǌŝŶĚĞƵƚƐĐŚĞŶWŇĞŐĞŚĞŝŵĞŶ͘ŝĞ^ƵĐŚƐƚƌĂƚĞŐŝĞƐĐŚůŝĞƘƚĞŐƌŝīĞǌƵŬŽŐŶŝƟǀĞŶŝŶƐĐŚƌćŶŬƵŶͲ
ŐĞŶƵŶĚĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐĞŶƐŽǁŝĞĚŝĞďŐƌĞŶǌƵŶŐĂƵĨĚĂƐ>ĂŶĚĞƵƚƐĐŚůĂŶĚŵŝƚĞŝŶ͘ŝĞ^ƵĐŚĞ
ǁƵƌĚĞĂƵĨ^ƚƵĚŝĞŶŝŶĚĞƵƚƐĐŚĞƌŽĚĞƌĞŶŐůŝƐĐŚĞƌ^ƉƌĂĐŚĞďĞŐƌĞŶǌƚ;&ŝůƚĞƌͿƵŶĚŝƐƚĚĞƌĨŽůŐĞŶĚĞŶ
dĂďĞůůĞǌƵĞŶƚŶĞŚŵĞŶ͘

dĂďĞůůĞϭ͗^ƵĐŚƐƚƌĂƚĞŐŝĞŝŶD>/E;WƵďDĞĚͿǀŽŵϭϱ͘Ϭϲ͘ϮϬϭϲ
Nr. ^ǇŶƚĂǆ Ergebnisse
1 ĞŵĞŶƟĂ΀DĞ^Ś΁ ϮϲϯϱϮ
2 ůǌŚĞŝŵĞƌΎ΀ƟĂď΁ Ϯϭϭϰϯ
3 ĞŵĞŶΎ΀ƟĂď΁ ϭϳϭϴϬ
4 ŽŐŶŝƟŽŶ΀DĞ^Ś΁ Ϯϴϯϳϲ
5 ŽŐŶŝƟŽŶĚŝƐŽƌĚĞƌƐ΀DĞ^Ś΁ ϭϴϴϱϵ
ϲ D/΀ƟĂď΁ ϯϬϬϳ
7 ϭKZϮKZϯKZϰKZϱKZϲ ϳϭϴϭϲ
8 'ĞƌŵĂŶΎ΀ƟĂď΁ ϭϳϲϵϯ
9 7 AND 8 ϲϭϳ
((((((Alzheimer*[Title/Abstract]) OR Demen*[Title/Abstract]) 
KZD/΀dŝƚůĞͬďƐƚƌĂĐƚ΁ͿKZĞŵĞŶƟĂ΀DĞ^,dĞƌŵƐ΁ͿKZ
ĐŽŐŶŝƟŽŶ΀DĞ^,dĞƌŵƐ΁ͿKZĐŽŐŶŝƟŽŶĚŝƐŽƌĚĞƌƐ΀DĞ^,dĞƌŵƐ΁Ϳ
E'ĞƌŵĂŶΎ΀dŝƚůĞͬďƐƚƌĂĐƚ΁&ŝůƚĞƌƐ͗ϱǇĞĂƌƐ͕,ƵŵĂŶƐ͕ŶŐůŝƐŚ͕
German
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Ein- und Ausschlusskriterien 
ƐǁƵƌĚĞŶĂůůĞƌƚĞŶǀŽŶWƌŝŵćƌƐƚƵĚŝĞŶĞŝŶŐĞƐĐŚůŽƐƐĞŶ;/ŶƚĞƌǀĞŶƟŽŶƐƐƚƵĚŝĞŶ;ƌĂŶĚŽŵŝͲ
ƐŝĞƌƚͲŬŽŶƚƌŽůůŝĞƌƚĞ^ƚƵĚŝĞŶ͕ŶŝĐŚƚͲƌĂŶĚŽŵŝƐŝĞƌƚŬŽŶƚƌŽůůŝĞƌƚĞ^ƚƵĚŝĞŶͿ͕ĞŽďĂĐŚƚƵŶŐƐƐƚƵĚŝĞŶ
;&ĂůůͲ<ŽŶƚƌŽůůͲ^ƚƵĚŝĞŶ͕YƵĞƌƐĐŚŶŝƩƐƚƵĚŝĞŶ͕<ŽŚŽƌƚĞŶƐƚƵĚŝĞŶͿͿ͘&ĂůůďĞƌŝĐŚƚĞ͕&ĂůůƐĞƌŝĞŶ͕^ƚƵͲ
ĚŝĞŶƉƌŽƚŽŬŽůůĞƵŶĚƐǇƐƚĞŵĂƟƐĐŚĞZĞǀŝĞǁƐǁƵƌĚĞŶĂƵƐŐĞƐĐŚůŽƐƐĞŶ͘ďĞŶƐŽǁƵƌĚĞŶsĂůŝĚŝĞͲ
ƌƵŶŐƐƐƚƵĚŝĞŶǌƵĚĞŵĞŶǌƐƉĞǌŝĮƐĐŚĞŶdĞƐƚǀĞƌĨĂŚƌĞŶĂƵƐŐĞƐĐŚůŽƐƐĞŶ͕ĚĂĚŝĞƐĞĚĞŵĞƌĞŝĐŚĚĞƌ
ŝĂŐŶŽƐƟŬǌƵŐĞŽƌĚŶĞƚǁƵƌĚĞŶ͘tĂƌĚŝĞĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐŶŝĐŚƚƉƌŝŵćƌĞƌhŶƚĞƌƐƵĐŚƵŶŐƐŐĞͲ
ŐĞŶƐƚĂŶĚĞŝŶĞƌ^ƚƵĚŝĞ͕ǁŝĞǌƵŵĞŝƐƉŝĞůďĞŝhŶƚĞƌƐƵĐŚƵŶŐĞŶǌƵDĞŶƐĐŚĞŶŝŵWŇĞŐĞŚĞŝŵ͕ƐŽ
ǁƵƌĚĞĚŝĞ^ƚƵĚŝĞŵŝƚŝŶĚĂƐZĞǀŝĞǁĂƵĨŐĞŶŽŵŵĞŶ͕ǁĞŶŶŝŶĚĞƌĞƐĐŚƌĞŝďƵŶŐĚĞƌ^ƚƵĚŝĞŶƉŽͲ
ƉƵůĂƟŽŶĚŝĞsĂƌŝĂďůĞͣĞŵĞŶǌ͞ĞǆƉůŝǌŝƚŵŝƚĂƵĨŐĞĨƺŚƌƚǁƵƌĚĞ͘
EĞďĞŶĚĞƌĂƚĞŶƋƵĞůůĞ͕^ƚƵĚŝĞŶĚĞƐŝŐŶ͕^ƚƵĚŝĞŶƚǇƉ͕^ĞƫŶŐ͕:ŽƵƌŶĂůƵŶĚƌƐĐŚĞŝŶƵŶŐƐũĂŚƌǁƵƌͲ
ĚĞĂƵƐĚĞŶWƵďůŝŬĂƟŽŶĞŶĚĞƌ^ƚƵĚŝĞŶŽƌƚĞǆƚƌĂŚŝĞƌƚ͕Ƶŵ^ƚĂŶĚŽƌƚĞŝĚĞŶƟĮǌŝĞƌĞŶǌƵŬƂŶŶĞŶ͕ĚŝĞ
ƐŝĐŚǀĞƌŵĞŚƌƚŵŝƚĚĞŵĞŶǌƐƉĞǌŝĮƐĐŚĞŶdŚĞŵĞŶĂƵƐĞŝŶĂŶĚĞƌƐĞƚǌĞŶ͘Ğŝ^ƚƵĚŝĞŶ͕ĚŝĞŝŶĞŝŶĞŵ
ŝŶƚĞƌŶĂƟŽŶĂůĞŶ<ŽŶƚĞǆƚƐƚĂƪĂŶĚĞŶƵŶĚƐŝĐŚŶĞďĞŶĚĞŵĚĞƵƚƐĐŚĞŶĂƵĐŚĂƵĨĂŶĚĞƌĞ<ŽŶƚĞǆƚĞ
ďĞǌŽŐĞŶƵŶĚĚĞƌƌƐƚͲŽĚĞƌǁĞŝƚĂƵƚŽƌŬĞŝŶĞƌĚĞƵƚƐĐŚĞŶ&ŽƌƐĐŚƵŶŐƐĞŝŶƌŝĐŚƚƵŶŐǌƵŐĞŽƌĚŶĞƚ
ǁĞƌĚĞŶŬŽŶŶƚĞ͕ǁƵƌĚĞŶĚĞƌZĞŝŚĞŶĨŽůŐĞĚĞƌƵƚŽƌĞŶŶĂĐŚ͕ĚŝĞĞƌƐƚĞĚĞƵƚƐĐŚĞŝŶƌŝĐŚƚƵŶŐ
ĂƵƐŐĞǁćŚůƚƵŶĚĂůƐ^ƚƵĚŝĞŶŽƌƚĨƺƌĚŝĞsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐŵŝƚŝŶĚŝĞĂŬƚƵĞůůĞhŶƚĞƌƐƵĐŚƵŶŐ
ĂƵĨŐĞŶŽŵŵĞŶ͘hŵĞŝŶĞŝŶŽƌĚŶƵŶŐŝŶƌĞůĞǀĂŶƚĞdŚĞŵĞŶǀŽƌŶĞŚŵĞŶǌƵŬƂŶŶĞŶ͕ǁƵƌĚĞũĞĚĞ
WƵďůŝŬĂƟŽŶĞŝŶĞŵĚĞƌĨŽůŐĞŶĚĞŶdŚĞŵĞŶĨĞůĚĞƌǌƵŐĞŽƌĚŶĞƚ͗PŬŽŶŽŵŝĞ͕ƉŝĚĞŵŝŽůŽŐŝĞ͕ƌǌŶĞŝͲ
ŵŝƩĞůǀĞƌƐŽƌŐƵŶŐ͕ĂƚĞŶŵĂŶĂŐĞŵĞŶƚ͕ĞŵĞŶǌŝŶĚĞƌPīĞŶƚůŝĐŚŬĞŝƚ͕ŶĞƵĞsĞƌƐŽƌŐƵŶŐƐĨŽƌŵĞŶ͕
ŶŝĐŚƚͲŵĞĚŝŬĂŵĞŶƚƂƐĞDĂƘŶĂŚŵĞŶ͕WŇĞŐĞͬWŇĞŐĞŬƌćŌĞ͕ƉŇĞŐĞŶĚĞŶŐĞŚƂƌŝŐĞ͕ĚĞŵĞŶǌĂƐƐŽǌŝͲ
ŝĞƌƚĞ^ǇŵƉƚŽŵĞ͕YƵĂůŝƚćƚƐŵĞƐƐƵŶŐ͕WƌćĚŝŬƚŽƌĞŶ͘
/ŶĚĞŶƌŐĞďŶŝƐƐĞŶϱ͘ϮǁĞƌĚĞŶŶĂĐŚĚĞƌĂůůŐĞŵĞŝŶĞŶsŽƌƐƚĞůůƵŶŐĚĞƌ>ŝƚĞƌĂƚƵƌĞƌŐĞďŶŝƐƐĞǌƵƌ
ĞŵĞŶǌƵŶĚsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐŶƵƌĂƵĨƐŽůĐŚĞ^ƚƵĚŝĞŶŝŶŚĂůƚůŝĐŚĚĞƚĂŝůůŝĞƌƚĞƌĞŝŶŐĞŐĂŶŐĞŶ͕
ĚŝĞƐŝĐŚŵŝƚĚĞƌsĞƌƐŽƌŐƵŶŐƐƌĞĂůŝƚćƚǀŽŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶďĞƐĐŚćŌŝŐĞŶ͘ƐǁƵƌĚĞŶŶƵƌĚŝĞͲ
ũĞŶŝŐĞŶ^ƚƵĚŝĞŶĂƵƐŐĞǁćŚůƚ͕ĚŝĞĚŝĞsĞƌƐŽƌŐƵŶŐƐƐŝƚƵĂƟŽŶĂďďŝůĚĞŶ͕Ě͘Ś͘ĚŝĞ/ŶĂŶƐƉƌƵĐŚŶĂŚŵĞ
ǀŽŶ'ĞƐƵŶĚŚĞŝƚƐůĞŝƐƚƵŶŐĞŶǁŝĞǀŽŶƌǌŶĞŝŵŝƩĞůŶ͕,ĞŝůͲƵŶĚ,ŝůĨƐŵŝƩĞůŶ͕WŇĞŐĞͲŽĚĞƌ<ƌĂŶŬĞŶͲ
ŚĂƵƐůĞŝƐƚƵŶŐĞŶƐŽǁŝĞĂůůŐĞŵĞŝŶͲŽĚĞƌĨĂĐŚćƌǌƚůŝĐŚĞ>ĞŝƐƚƵŶŐĞŶ͘ƵƐĚĞŶ^ƚƵĚŝĞŶǁƵƌĚĞŶŶĞďĞŶ
ĚĞŶŽ͘Ő͘ŶŐĂďĞŶǌƵĚĞŵ/ŶĨŽƌŵĂƟŽŶĞŶƺďĞƌĚŝĞ^ƚƵĚŝĞŶƉŽƉƵůĂƟŽŶ͕ĚĂƐůƚĞƌƵŶĚĚŝĞ&ĂůůǌĂŚů
ƐŽǁŝĞĚŝĞZĞŬƌƵƟĞƌƵŶŐƐŵĞƚŚŽĚĞĞǆƚƌĂŚŝĞƌƚ͘
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ϱ͘Ϯ ƌŐĞďŶŝƐƐĞĚĞƌ>ŝƚĞƌĂƚƵƌƌĞĐŚĞƌĐŚĞ
&ƺƌĚĂƐǀŽƌůŝĞŐĞŶĚĞZĞǀŝĞǁǁƵƌĚĞŶϲϭϳďƐƚƌĂĐƚƐŐĞƐŝĐŚƚĞƚ͘EĂĐŚŶǁĞŶĚƵŶŐĚĞƌŽďĞŶ
ďĞƐĐŚƌŝĞďĞŶĞŶŝŶͲƵŶĚƵƐƐĐŚůƵƐƐŬƌŝƚĞƌŝĞŶŬŽŶŶƚĞŶϭϮϭ^ƚƵĚŝĞŶŝŶĚĞŶZĞǀŝĞǁŵŝƚĂƵĨŐĞŶŽŵͲ
ŵĞŶǁĞƌĚĞŶ͘
'ĞĨƵŶĚĞŶĚƵƌĐŚ
ĂƚĞŶďĂŶŬƐƵĐŚĞ
Ŷсϲϭϳ
sĞƌďůĞŝďĞŶŶĂĐŚŶƞĞƌŶĞŶ
ǀŽŶƵƉůŝŬĂƚĞŶ
Ŷсϲϭϳ
ƵƐŐĞƐĐŚůŽƐƐĞŶ
Ŷсϰϳϭ
sŽůůƚĞǆƚĂƌƟŬĞůĂƵƐŐĞƐĐŚůŽƐƐĞŶ
ǁŐ͘ĨĞŚůĞŶĚĞŵĞŵĞŶǌďĞǌƵŐ
Ŷсϯϲ
tĞŝƚĞƌĞĚĞƌƵƚŽƌŝŶ
ďĞŬĂŶŶƚĞ^ƚƵĚŝĞŶ
Ŷсϭϭ
ĞƚĂŝůůŝĞƌƚĞĂƌƐƚĞůůƵŶŐǀŽŶ
/ŶĂŶƐƉƌƵĐŚŶĂŚŵĞͲ^ƚƵĚŝĞŶ
ŶсϮϵ
sŽůůƚĞǆƚĂƵĨŝŐŶƵŶŐďĞƵƌƚĞŝůƚ
Ŷсϭϰϲ
^ƚƵĚŝĞŶĞŝŶŐĞƐĐŚůŽƐƐĞŶŝŶ
ƋƵĂůŝƚĂƟǀĞƵƐĂŵŵĞŶĨĂƐƐƵŶŐ
ŶсϭϮϭ
/Ě
ĞŶ
ƟĮ
ŬĂ
ƟŽ
Ŷ
sŽ
ƌĂ
ƵƐ
ǁĂ
Śů
ŝŐ
ŶƵ
ŶŐ
ŝŶ
ŐĞ
ƐĐ
Śů
ŽƐ
ƐĞ
Ŷ
ďďŝůĚƵŶŐϮ͗&ůƵƐƐĚŝĂŐƌĂŵŵǌƵƌ^ƚƵĚŝĞŶƐĞůĞŬƟŽŶ
Ϯϳ
:͘WĞƚĞƌƐĞŶʹsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐďĞŝĞŵĞŶǌ
ĞƐĐŚƌĞŝďƵŶŐĚĞƌĞŝŶŐĞƐĐŚůŽƐƐĞŶĞŶ^ƚƵĚŝĞŶ
ŝĞŝŶĚĞŶZĞǀŝĞǁĂƵĨŐĞŶŽŵŵĞŶĞŶ^ƚƵĚŝĞŶǀĞƌƚĞŝůĞŶƐŝĐŚǁŝĞĨŽůŐƚĂƵĨĚŝĞ:ĂŚƌĞϮϬϭϭͲϮϬϭϲ͘
ďďŝůĚƵŶŐϯ͗ŶǌĂŚůĞŝŶŐĞƐĐŚůŽƐƐĞŶĞƌ^ƚƵĚŝĞŶŶĂĐŚWƵďůŝŬĂƟŽŶƐũĂŚƌ
dĂďĞůůĞϮ͗ Zusammenfassung der eingeschlossenen Studien 
^ƚƵĚŝĞŶĐŚĂƌĂŬƚĞƌŝƐƟŬĂ ŶǌĂŚůWƵďůŝŬĂƟŽŶĞŶ;ŶсϭϮϭͿ Anteil
Datenquelle
WƌŝŵćƌĚĂƚĞŶ ϳϭ ϱϴ͕ϳй
^ĞŬƵŶĚćƌĚĂƚĞŶ ϯϱ Ϯϴ͕ϵй
WƌŝŵćƌͲн^ĞŬƵŶĚćƌĚĂƚĞŶ ϭϱ ϭϮ͕ϰй
^ƚƵĚŝĞŶĚĞƐŝŐŶ
YƵĂůŝƚĂƟǀ ϭϯ ϭϬ͕ϳй
YƵĂŶƟƚĂƟǀ ϭϬϮ ϴϰ͕ϯй
YƵĂŶƟƚĂƟǀΘYƵĂůŝƚĂƟǀ ϲ ϱ͕Ϭй
^ƚƵĚŝĞŶƚǇƉΎ
/ŶƚĞƌǀĞŶƟŽŶƐƐƚƵĚŝĞ ϭϮ ϵ͕ϵй
ĞŽďĂĐŚƚƵŶŐƐƐƚƵĚŝĞ
<ŽŚŽƌƚĞŶƐƚƵĚŝĞ ϯϱ Ϯϴ͕ϵй
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^ƚƵĚŝĞŶĐŚĂƌĂŬƚĞƌŝƐƟŬĂ ŶǌĂŚůWƵďůŝŬĂƟŽŶĞŶ;ŶсϭϮϭͿ Anteil
&ĂůůͲ<ŽŶƚƌŽůůƐƚƵĚŝĞ ϭϬ ϴ͕ϯй
YƵĞƌƐĐŚŶŝƩƐƚƵĚŝĞ ϱϱ ϰϱ͕ϱй
YƵĂůŝƚĂƟǀĞ^ƚƵĚŝĞŶ ϭϱ ϭϮ͕ϰй
^ĞƫŶŐ
WŇĞŐĞŚĞŝŵ Ϯϭ ϭϳ͕ϰй
<ƌĂŶŬĞŶŚĂƵƐ ϱ ϰ͕ϭй
,ćƵƐůŝĐŚŬĞŝƚ ϱϯ ϰϯ͕ϴй
WŇĞŐĞŚĞŝŵΘĂŵďƵůĂŶƚĞƐ^ĞƫŶŐ ϰϬ ϯϯ͕ϭй
ZĞŚĂďŝůŝƚĂƟŽŶ ϭ Ϭ͕ϴй
<ĞŝŶĞŶŐĂďĞ ϭ Ϭ͕ϴй
:ŽƵƌŶĂů
ůǌŚĞŝŵĞƌ Ɛ͛ΘĞŵĞŶƟĂ͗dŚĞ:ŽƵƌŶĂůŽĨƚŚĞ
ůǌŚĞŝŵĞƌ Ɛ͛ƐƐŽĐŝĂƟŽŶ;/&ϲ͗ϭϭ͕ϲϮͿ
ϯ Ϯ͕ϱй
D'ĞƌŝĂƚƌŝĐƐ;/&͗Ϯ͕ϯϳͿ ϰ ϯ͕ϯй
D,ĞĂůƚŚ^ĞƌǀŝĐĞƐZĞƐĞĂƌĐŚ;/&͗ϭ͕ϲϬͿ ϯ Ϯ͕ϱй
DEĞƵƌŽůŽŐǇ;/&͗ϭ͕ϵϲͿ ϯ Ϯ͕ϱй
DWƐǇĐŚŝĂƚƌǇ;/&͗Ϯ͕ϱϴͿ ϯ Ϯ͕ϱй
ƵŶĚĞƐŐĞƐƵŶĚŚĞŝƚƐďůĂƩ͕
'ĞƐƵŶĚŚĞŝƚƐĨŽƌƐĐŚƵŶŐ͕'ĞƐƵŶĚŚĞŝƚƐƐĐŚƵƚǌ
;/&͗ϭ͕ϰϵͿ
Ϯ ϭ͕ϳй
ĞŵĞŶƟĂĂŶĚ'ĞƌŝĂƚƌŝĐŽŐŶŝƟǀĞŝƐŽƌĚĞƌƐ
;/&͗ϯ͕ϰϭͿ
ϯ Ϯ͕ϱй
ĞƌEĞƌǀĞŶĂƌǌƚ;/&͗Ϭ͕ϴϭͿ Ϯ ϭ͕ϳй
ƵƌŽƉĞĂŶƌĐŚŝǀĞƐŽĨWƐǇĐŚŝĂƚƌǇĂŶĚůŝŶŝĐĂů
EĞƵƌŽƐĐŝĞŶĐĞ;/&͗ϰ͕ϭϭͿ
Ϯ ϭ͕ϳй
'ĞƐƵŶĚŚĞŝƚƐǁĞƐĞŶ;/&͗Ϭ͕ϰϮͿ Ϯ ϭ͕ϳй
/ŶƚĞƌŶĂƟŽŶĂůWƐǇĐŚŽŐĞƌŝĂƚƌŝĐƐ;/&͗Ϯ͕ϮϮͿ ϲ ϱ͕Ϭй
:ŽƵƌŶĂůŽĨĚǀĂŶĐĞĚEƵƌƐŝŶŐ;/&͗ϭ͕ϵϮͿ Ϯ ϭ͕ϳй
:ŽƵƌŶĂůŽĨůǌŚĞŝŵĞƌ Ɛ͛ŝƐĞĂƐĞ;/&͗ϯ͕ϵϮͿ ϳ ϱ͕ϴй
ϲ/&͗/ŵƉĂĐƚ&ĂĐƚŽƌĚĞƐ:ĂŚƌĞƐϮϬϭϱ͘ŶƚŶŽŵŵĞŶǀŽŶĚĞƌ,ŽŵĞƉĂŐĞĚĞƌũĞǁĞŝůŝŐĞŶĞŝƚƐĐŚƌŝŌ
Ϯϵ
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^ƚƵĚŝĞŶĐŚĂƌĂŬƚĞƌŝƐƟŬĂ ŶǌĂŚůWƵďůŝŬĂƟŽŶĞŶ;ŶсϭϮϭͿ Anteil
:ŽƵƌŶĂůŽĨƚŚĞŵĞƌŝĐĂŶ'ĞƌŝĂƚƌŝĐƐ^ŽĐŝĞƚǇ
;/&͗ϯ͕ϴϰͿ
ϯ Ϯ͕ϱй
:ŽƵƌŶĂůŽĨƚŚĞŵĞƌŝĐĂŶDĞĚŝĐĂůŝƌĞĐƚŽƌƐ
ƐƐŽĐŝĂƟŽŶ;/&͗ϲ͕ϲϭͿ
ϳ ϱ͕ϴй
WŇĞŐĞ;/&͗Ϭ͕ϮϵͿ Ϯ ϭ͕ϳй
WŇĞŐĞĞŝƚƐĐŚƌŝŌ;/&͗Ϭ͕ϬϯͿ Ϯ ϭ͕ϳй
WůŽ^KŶĞ;/&͗ϯ͕ϱϰͿ ϯ Ϯ͕ϱй
WƐǇĐŚŝĂƚƌŝƐĐŚĞWƌĂǆŝƐ;/&͗ϭ͕ϲϭͿ ϰ ϯ͕ϯй
^ŽĐŝĂůWƐǇĐŚŝĂƚƌǇĂŶĚWƐǇĐŚŝĂƚƌŝĐ
ƉŝĚĞŵŝŽůŽŐǇ;/&͗Ϯ͕ϱϭͿ
Ϯ ϭ͕ϳй
sĂůƵĞŝŶ,ĞĂůƚŚ;/&͗ϯ͕ϴϮͿ Ϯ ϭ͕ϳй
ĞŝƚƐĐŚƌŝŌĨƺƌ'ĞƌŽŶƚŽůŽŐŝĞƵŶĚ'ĞƌŝĂƚƌŝĞ
;/&͗Ϭ͕ϳϲͿ
ϲ ϱ͕Ϭй
^ŽŶƐƟŐĞ͕ŶƵƌĞŝŶŵĂůďĞŶĂŶŶƚĞĞŝƚƐĐŚƌŝŌĞŶ ϰϴ ϯϵ͕ϳй
^ƉƌĂĐŚĞ
ĞƵƚƐĐŚ Ϯϱ ϮϬ͕ϳй
ŶŐůŝƐĐŚ ϵϲ ϳϵ͕ϯй
dŚĞŵĂƟƐĐŚĞŝŶŽƌĚŶƵŶŐ
ƌǌŶĞŝŵŝƩĞůǀĞƌƐŽƌŐƵŶŐ ϭϲ ϭϯ͕Ϯй
ĂƚĞŶŵĂŶĂŐĞŵĞŶƚ ϯ Ϯ͕ϱй
ĞŵĞŶǌŝŶĚĞƌPīĞŶƚůŝĐŚŬĞŝƚ ϯ Ϯ͕ϱй
ĞŵĞŶǌͲĂƐƐŽǌŝŝĞƌƚĞ^ǇŵƉƚŽŵĞ ϭϮ ϵ͕ϵй
ƉŝĚĞŵŝŽůŽŐŝĞ ϭϲ ϭϯ͕Ϯй
EĞƵĞsĞƌƐŽƌŐƵŶŐƐĨŽƌŵĞŶ Ϯϭ ϭϳ͕ϰй
EŝĐŚƚͲŵĞĚŝŬĂŵĞŶƚƂƐĞDĂƘŶĂŚŵĞŶ ϳ ϱ͕ϴй
PŬŽŶŽŵŝĞ ϭϮ ϵ͕ϵй
WŇĞŐĞ͕WŇĞŐĞŬƌćŌĞ͕ƉŇĞŐĞŶĚĞŶŐĞŚƂƌŝŐĞ ϭϲ ϭϯ͕Ϯй
WƌćĚŝŬƚŽƌĞŶ ϭϮ ϵ͕ϵй
YƵĂůŝƚćƚƐŵĞƐƐƵŶŐ ϯ Ϯ͕ϱй
ΎDƵƐƐƐŝĐŚŶŝĐŚƚǌƵϭϬϬйĂĚĚŝĞƌĞŶ
ϯϬ
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ĞŝĚĞƌĞƚƌĂĐŚƚƵŶŐĚĞƌƌƐĐŚĞŝŶƵŶŐƐũĂŚƌĞĚĞƌWƵďůŝŬĂƟŽŶĞŶǁŝƌĚǌƵŶćĐŚƐƚĞŝŶĚĞƵƚůŝĐŚĞƌŶͲ
ƐƟĞŐĂŶsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐƐͲWƵďůŝŬĂƟŽŶĞŶŝŶĚĞŶ:ĂŚƌĞŶϮϬϭϮ͕ϮϬϭϯƵŶĚϮϬϭϰƐŝĐŚƚďĂƌ͕ ĚŝĞ
ƐŝĐŚŵŝƚĚĞŵdŚĞŵĂĞŵĞŶǌďĞƐĐŚćŌŝŐĞŶ͘ĞƐŽŶĚĞƌƐĚĂƐ:ĂŚƌϮϬϭϰĨćůůƚĂƵĨ͕ ŝŶǁĞůĐŚĞŵϯϮ
ĂůůĞƌϭϮϭ^ƚƵĚŝĞŶƉƵďůŝǌŝĞƌƚǁŽƌĚĞŶƐŝŶĚ͘ZƵŶĚϴϬйĂůůĞƌsĞƌƂīĞŶƚůŝĐŚƵŶŐĞŶǁƵƌĚĞŶŝŶĞŶŐůŝͲ
ƐĐŚĞƌ^ƉƌĂĐŚĞƉƵďůŝǌŝĞƌƚ͘ŝĞǌƵƌsĞƌƂīĞŶƚůŝĐŚƵŶŐŐĞŶƵƚǌƚĞŶ:ŽƵƌŶĂůƐƐŝŶĚĂƵĨŐƌƵŶĚĚĞƐ<ƌĂŶŬͲ
ŚĞŝƚƐďŝůĚĞƐĂƵĨĚĞŶƉƐǇĐŚŝĂƚƌŝƐĐŚĞŶ͕ŶĞƵƌŽůŽŐŝƐĐŚĞŶƵŶĚŐĞƌŝĂƚƌŝƐĐŚĞŶĞƌĞŝĐŚĂƵƐŐĞƌŝĐŚƚĞƚ͘
ƵīćůůŝŐŝƐƚ͕ĚĂƐƐƌƵŶĚϰϬйĂůůĞƌ:ŽƵƌŶĂůƐŶƵƌĞŝŶŵĂůŐĞŶƵƚǌƚǁƵƌĚĞŶ͘ĂƐĂŵŚćƵĮŐƐƚĞŶŐĞͲ
ŶƵƚǌƚĞ:ŽƵƌŶĂůŝƐƚĚĂƐͣ:ŽƵƌŶĂůŽĨůǌŚĞŝŵĞƌǲƐŝƐĞĂƐĞ͞ŵŝƚĞŝŶĞŵ/ŵƉĂĐƚ&ĂŬƚŽƌǀŽŶϯ͕ϵϮƐŽǁŝĞ
ĚĂƐͣ:ŽƵƌŶĂůŽĨƚŚĞŵĞƌŝĐĂŶDĞĚŝĐĂůŝƌĞĐƚŽƌƐƐƐŽĐŝĂƟŽŶ͟ŵŝƚĞŝŶĞŵ/ŵƉĂĐƚ&ĂŬƚŽƌǀŽŶϲ͕ϲϭ͘
ŝĞƺďĞƌĚŝĞ^ƵĐŚƐƚƌĂƚĞŐŝĞŝĚĞŶƟĮǌŝĞƌƚĞŶ^ƚƵĚŝĞŶƐŝŶĚŵŝƚƺďĞƌϴϬйĚĞƌƌďĞŝƚĞŶǀŽƌŶĞŚŵůŝĐŚ
ƋƵĂŶƟƚĂƟǀĂŶŐĞůĞŐƚ͘,ŝĞƌƺďĞƌǁŝĞŐĞŶĚĞƵƚůŝĐŚĚŝĞĞŽďĂĐŚƚƵŶŐƐƐƚƵĚŝĞŶ͘ZĞŝŶƋƵĂůŝƚĂƟǀĞ^ƚƵͲ
ĚŝĞŶŵĂĐŚĞŶŶƵƌĐĂ͘ϭϬйĚĞƌ^ƚƵĚŝĞŶĂƵƐ͘EŽĐŚƐĞůƚĞŶĞƌǁĞƌĚĞŶ<ŽŵďŝŶĂƟŽŶĞŶĂƵƐƋƵĂůŝƚĂͲ
ƟǀĞŶƵŶĚƋƵĂŶƟƚĂƟǀĞŶŶƐćƚǌĞŶŐĞǁćŚůƚ;ϱ͕ϬйͿ͘ŝĞŵĞŝƐƚĞŶ^ƚƵĚŝĞŶďĞƐĐŚćŌŝŐĞŶƐŝĐŚŵŝƚ
&ƌĂŐĞƐƚĞůůƵŶŐĞŶĚĞƌĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐŝŶĚĞƌ,ćƵƐůŝĐŚŬĞŝƚ;ϰϰйͿ͕ŐĞĨŽůŐƚǀŽŶhŶƚĞƌƐƵĐŚƵŶŐĞŶ
ŝŶĚĞŶďĞŝĚĞŶ^ĞƫŶŐƐ,ćƵƐůŝĐŚŬĞŝƚƵŶĚWŇĞŐĞŚĞŝŵ;ϯϯйͿ͘ŝĞĨƺƌĚŝĞ^ƚƵĚŝĞŶŐĞŶƵƚǌƚĞŶĂƚĞŶ
ƐŝŶĚǌƵƌƵŶĚϲϬйWƌŝŵćƌĚĂƚĞŶ͘EƵƌƐĞůƚĞŶǁŝƌĚĞŝŶDŝǆĂƵƐWƌŝŵćƌͲƵŶĚ^ĞŬƵŶĚćƌĚĂƚĞŶŐĞǁćŚůƚ
;ϭϮ͕ϰйͿ͘ĞƌǀĞƌďůĞŝďĞŶĚĞŶƚĞŝůƐŝŶĚ^ĞŬƵŶĚćƌĚĂƚĞŶ͕ǌ͘͘ĂƵƐƌǌƚƉƌĂǆĞŶďǌǁ͘<ƌĂŶŬĞŶͲƵŶĚ
WŇĞŐĞĂŬƚĞŶƐŽǁŝĞďƌĞĐŚŶƵŶŐƐĚĂƚĞŶǀŽŶ<ƌĂŶŬĞŶŬĂƐƐĞŶ͘
^ƚƵĚŝĞŶǌƵŵdŚĞŵĂͣĞŵĞŶǌƵŶĚsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐ͞ƐƚĂŵŵĞŶǌƵĞŝŶĞŵ'ƌŽƘƚĞŝůĂƵƐĚĞŵ
ƵŶĚĞƐůĂŶĚEŽƌĚƌŚĞŝŶͲtĞƐƞĂůĞŶ͘ŵŚćƵĮŐƐƚĞŶǁƵƌĚĞŶhŶƚĞƌƐƵĐŚƵŶŐĞŶĂƵƐĚŝĞƐĞŵƵŶĚĞƐͲ
ůĂŶĚĂŶĚĞŶ^ƚĂŶĚŽƌƚĞŶtŝƩĞŶ͕ďǌǁ͘tŝƩĞŶͲ,ĞƌĚĞĐŬĞ;ŶсϭϯͿǀĞƌĨĂƐƐƚ͘'ĞĨŽůŐƚǀŽŶEZtƐŝŶĚ
ĚŝĞƵŶĚĞƐůćŶĚĞƌƌĞŵĞŶƵŶĚDĞĐŬůĞŶďƵƌŐͲsŽƌƉŽŵŵĞƌŶǁŝĐŚƟŐĞ^ƚĂŶĚŽƌƚĞĚĞƌsĞƌƐŽƌŐƵŶŐƐͲ
ĨŽƌƐĐŚƵŶŐďĞŝĞŵĞŶǌ͘sŽƌĂůůĞŵĚĞƌEͲ^ƚĂŶĚŽƌƚZŽƐƚŽĐŬͬ'ƌĞŝĨƐǁĂůĚŚĞďƚƐŝĐŚŚŝĞƌŚĞƌǀŽƌ͘ 
ŝĞĨŽůŐĞŶĚĞ'ƌĂƉŚŝŬǀĞƌĂŶƐĐŚĂƵůŝĐŚƚĚŝĞ^ƚĂŶĚŽƌƚĞ͘
ϯϭ
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ďďŝůĚƵŶŐϰ͗ŶǌĂŚůWƵďůŝŬĂƟŽŶĞŶŶĂĐŚƵŶĚĞƐůĂŶĚ;ŶсͿ7
ŶǌĂŚůĂŶWƵďůŝŬĂƟŽŶĞŶ
хϮϬϭϲͲϮϬϭϭͲϭϱϲͲϭϬϮͲϱ
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ϳƐǁĞƌĚĞŶŶƵƌĚŝĞũĞŶŝŐĞŶƵŶĚĞƐůćŶĚĞƌĚĂƌŐĞƐƚĞůůƚ͕ĚŝĞŵĞŚƌĂůƐĞŝŶĞWƵďůŝŬĂƟŽŶĂƵĨǁĞŝƐĞŶ͘
WƵďůŝŬĂƟŽŶĞŶŽŚŶĞĚĞƵƚƐĐŚĞĞƚĞŝůŝŐƵŶŐƐŝŶĚĞŶƚƐƉƌĞĐŚĞŶĚŶŝĐŚƚŵŝƚĂƵĨŐĞĨƺŚƌƚ͘
ƌ ƌŚĞŝ Ͳ Ɛ ů
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ŝĞĞŝŶŐĞƐĐŚůŽƐƐĞŶĞŶϭϮϭ^ƚƵĚŝĞŶǁƵƌĚĞŶŶĂĐŚ^ŝĐŚƚƵŶŐĚĞƌ^ƚƵĚŝĞŶƵŶĚŝŶŶůĞŚŶƵŶŐĂŶ
ĚŝĞũĞǁĞŝůŝŐĞŶ^ĐŚůƺƐƐĞůǁƂƌƚĞƌĚĞƌ^ƚƵĚŝĞŶĚĞŶdŚĞŵĞŶŐĞďŝĞƚĞŶǌƵŐĞŽƌĚŶĞƚ͕ĚŝĞŝŶĚĞƌŽďĞŶ
ĂƵĨŐĞĨƺŚƌƚĞŶdĂďĞůůĞďĞŶĂŶŶƚƐŝŶĚ͘ƵĞŐŝŶŶĨćůůƚƐŽŐůĞŝĐŚĚĂƐǀŝĞůĨćůƟŐĞdŚĞŵĞŶƐƉĞŬƚƌƵŵ
ĂƵĨ͕ ǁĞůĐŚĞƐĚƵƌĐŚĚŝĞŽďĞŶďĞƐĐŚƌŝĞďĞŶĞ>ŝƚĞƌĂƚƵƌƌĞĐŚĞƌĐŚĞŝĚĞŶƟĮǌŝĞƌƚǁĞƌĚĞŶŬŽŶŶƚĞ͘ŝŶ
^ĐŚǁĞƌƉƵŶŬƚĚĞƌWƵďůŝŬĂƟŽŶĞŶůćƐƐƚƐŝĐŚĨƺƌĚĞŶĞƌĞŝĐŚͣEĞƵĞsĞƌƐŽƌŐƵŶŐƐĨŽƌŵĞŶ͞ĂƵƐŵĂͲ
ĐŚĞŶ͘^ƚƵĚŝĞŶŝŶĚŝĞƐĞƌ<ĂƚĞŐŽƌŝĞďĞĨĂƐƐĞŶƐŝĐŚďĞŝƐƉŝĞůƐǁĞŝƐĞŵŝƚĚĞƌsĞƌƐŽƌŐƵŶŐǀŽŶĞŵĞŶǌͲ
ĞƌŬƌĂŶŬƚĞŶŝŶĞŵĞŶǌŶĞƚǌǁĞƌŬĞŶ;,ĞŝŶƌŝĐŚet al.͕ϮϬϭϲ͖<ƂŚůĞƌet al.͕ϮϬϭϰ͖tŽůĨͲKƐƚĞƌŵĂŶŶ
et al.͕ϮϬϭϲͿ͕ƵŶƚĞƌƐƵĐŚĞŶ&ƌĂŐĞŶǌƵŶĞƵĞŶtŽŚŶĨŽƌŵĞŶǁŝĞďĞŝƐƉŝĞůƐǁĞŝƐĞďĞƚƌĞƵƚĞtŽŚŶŐĞͲ
ŵĞŝŶƐĐŚĂŌĞŶ;tŽůĨͲKƐƚĞƌŵĂŶŶet al.͕ϮϬϭϰ͕ϮϬϭϮͿŽĚĞƌĂƵĐŚŶĞƵĞhŶƚĞƌƐƚƺƚǌƵŶŐƐƚĞĐŚŶŽůŽŐŝĞŶ
ŝŶĚĞƌsĞƌƐŽƌŐƵŶŐĚĞŵĞŶƟĞůůƌŬƌĂŶŬƚĞƌ;^ĐŚĂůůĞƌet al.͕ϮϬϭϱ͖DĞŝůĂŶĚet al.͕ϮϬϭϰͿ͘ŝŶǁĞŝͲ
ƚĞƌĞƌ^ĐŚǁĞƌƉƵŶŬƚůćƐƐƚƐŝĐŚĨƺƌĚĞŶĞƌĞŝĐŚͣƌǌŶĞŝŵŝƩĞůǀĞƌƐŽƌŐƵŶŐ͞ĂƵƐŵĂĐŚĞŶ͘sĞƌƂīĞŶƚͲ
ůŝĐŚƵŶŐĞŶŝŶĚŝĞƐĞƌ^ƉĂƌƚĞďĞƐĐŚćŌŝŐƚĞŶƐŝĐŚǀŽƌŶĞŚŵůŝĐŚŵŝƚĚĞƌŝŶŶĂŚŵĞƵŶĚsĞƌŽƌĚŶƵŶŐ
ǀŽŶŶƟƉƐǇĐŚŽƟŬĂďǌǁ͘ƉƐǇĐŚŽƚƌŽƉĞŶƌǌŶĞŝŵŝƩĞůŶ;^ĐŚƵůǌĞet al.͕ϮϬϭϯĂ͕ϮϬϭϯď͖ŝĐŚůĞƌet 
al.͕ϮϬϭϱ͖ZŝĐŚƚĞƌet al.͕ϮϬϭϮ͖^ĐŚŵĞĚƚΘ'ĂƌďĞ͕ϮϬϭϯ͖,ƵďĞƌet al.͕ϮϬϭϮͿƵŶĚŶƟĚĞŵĞŶƟǀĂ
;tƵĐŚĞƌĞƌet al.͕ϮϬϭϱ͖ŽŚůŬĞŶet al.͕ϮϬϭϱ͖,ŽīŵĂŶŶet al.͕ϮϬϭϭ͖&ƂƌƐƚůet al.͕ϮϬϭϮ͖ĚůĞƌet 
al.͕ϮϬϭϰͿ͘ŶǁĞŝƚĞƌĞƌ^ƚĞůůĞĨŽůŐĞŶƌďĞŝƚĞŶ͕ĚŝĞƐŝĐŚĚĞƌ<ĂƚĞŐŽƌŝĞƉŝĚĞŵŝŽůŽŐŝĞǌƵŽƌĚŶĞŶ
ůĂƐƐĞŶ͘ƵĚĞŶďĞĂƌďĞŝƚĞƚĞŶ&ƌĂŐĞŶƐƚĞůůƵŶŐĞŶŐĞŚƂƌĞŶǀŽƌĂůůĞŵhŶƚĞƌƐƵĐŚƵŶŐĞŶǌƵƌWƌćǀĂͲ
ůĞŶǌĚĞƌĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐƵŶĚǌƵdƌĞŶĚƐďĞŝDŽƌƚĂůŝƚćƚƐͲƵŶĚƌŬƌĂŶŬƵŶŐƐƌĂƚĞŶ͘ƵĐŚĚĂƐ
<ƌŝƚĞƌŝƵŵͣWƌćĚŝŬƚŽƌĞŶ͞ďŝůĚĞƚŝŶĚĞƌĂŬƚƵĞůůĞŶmďĞƌƐŝĐŚƚĞŝŶ^ĐŚǁĞƌƉƵŶŬƩŚĞŵĂ͘,ŝĞƌǌƵǌćŚůĞŶ
Ƶ͘Ă͘ƌďĞŝƚĞŶǌƵƌsŽƌŚĞƌƐĂŐĞĞŝŶĞƌWŇĞŐĞŚĞŝŵĂƵĨŶĂŚŵĞ͕ĚŝĞǌĞŝŐĞŶ͕ǁĞůĐŚĞŶ^ƚĞůůĞŶǁĞƌƚĞŝŶĞ
ĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐďǌŐů͘ĞŝŶĞƌ,ĞŝŵĂƵĨŶĂŚŵĞƐŽǁŝĞĂƵĨĚŝĞĞŝƚďŝƐǌƵĞŝŶĞƌ,ĞŝŵĂƵĨŶĂŚŵĞ
ŶĂĐŚĚĞŵƌŚĂůƚĞŝŶĞƌĂŵďƵůĂŶƚͲćƌǌƚůŝĐŚĞŶĞŵĞŶǌͲŝĂŐŶŽƐĞŚĂƚ͘PŬŽŶŽŵŝƐĐŚĞdŚĞŵĞŶƵŶĚ
ƌďĞŝƚĞŶ͕ĚŝĞĚĞŵĞŶǌĂƐƐŽǌŝŝĞƌƚĞ^ǇŵƉƚŽŵĞƵŶƚĞƌƐƵĐŚĞŶ͕ǁŝĞďĞŝƐƉŝĞůƐǁĞŝƐĞǇƐƉŚĂŐŝĞŶŽĚĞƌ
DĂŶŐĞůĞƌŶćŚƌƵŶŐ͕ǌćŚůĞŶǌƵĚĞŶŚćƵĮŐƐƚĞŶĚĞƌƵŶƚĞƌƐƵĐŚƚĞŶ<ĂƚĞŐŽƌŝĞŶ͘
&ƺƌĚŝĞĚĞƚĂŝůůŝĞƌƚĞĂƌƐƚĞůůƵŶŐĚĞƌsĞƌƐŽƌŐƵŶŐƐƐŝƚƵĂƟŽŶĚĞŵĞŶƟĞůůƌŬƌĂŶŬƚĞƌǁƵƌĚĞŶŝŶƐŐĞͲ
ƐĂŵƚϮϵ/ŶĂŶƐƉƌƵĐŚŶĂŚŵĞͲ^ƚƵĚŝĞŶŶĂĐŚĚĞŶŽ͘Ő͘<ƌŝƚĞƌŝĞŶĞŝŶŐĞƐĐŚůŽƐƐĞŶ͘^ŝĞƐŝŶĚĚĞƚĂŝůůŝĞƌƚŝŶ
dĂďĞůůĞϯŝŵŶŚĂŶŐĂƵĨŐĞĨƺŚƌƚ͘
ϱ͘Ϯ͘ϭ ƌŐĞďŶŝƐƐĞǌƵƌsĞƌƐŽƌŐƵŶŐƐƐŝƚƵĂƟŽŶǀŽŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶ
sŽŶĚĞŶϮϵ/ŶĂŶƐƉƌƵĐŚŶĂŚŵĞͲ^ƚƵĚŝĞŶǁƵƌĚĞŶũĞϭϮ^ƚƵĚŝĞŶĂƵĨ'ƌƵŶĚůĂŐĞǀŽŶWƌŝŵćƌĚĂƚĞŶ
ƵŶĚϭϮ^ƚƵĚŝĞŶŵŝƚ^ĞŬƵŶĚćƌĚĂƚĞŶĚƵƌĐŚŐĞĨƺŚƌƚ͕ĚŝĞǀĞƌďůĞŝďĞŶĚĞŶϱ^ƚƵĚŝĞŶĞŶƚŚŝĞůƚĞŶďĞŝĚĞ
ĂƚĞŶƋƵĞůůĞŶ͘ƵĐŚŚŝĞƌƺďĞƌǁŝĞŐĞŶĚŝĞĞŽďĂĐŚƚƵŶŐƐƐƚƵĚŝĞŶŵŝƚŶсϮϲƵŶĚĞŝŶĞŵƋƵĂŶƟƚĂͲ
ƟǀĞŶĞƐŝŐŶ͘ϱ^ƚƵĚŝĞŶďĞĂƌďĞŝƚĞƚĞŶ&ƌĂŐĞŶĂƵƐĚĞŵ^ĞƫŶŐWŇĞŐĞŚĞŝŵ͕ϭϭĂƵƐĚĞŵĂŵďƵͲ
ůĂŶƚĞŶ^ĞƫŶŐ͕ϭϮƵŶƚĞƌƐƵĐŚƚĞŶďĞŝĚĞ^ĞƫŶŐƐƵŶĚŶƵƌĞŝŶĞ^ƚƵĚŝĞĚĂƐ^ĞƫŶŐ<ƌĂŶŬĞŶŚĂƵƐ͘
dŚĞŵĂƟƐĐŚůćƐƐƚƐŝĐŚĞŝŶĚĞƵƚůŝĐŚĞƌ&ŽŬƵƐĨƺƌĚĞŶƌǌŶĞŝŵŝƩĞůďĞƌĞŝĐŚĂƵƐŵĂĐŚĞŶ;ŶсϭϯͿ͘
ϯϯ
J. Petersen – Versorgungsforschung bei Demenz
ŝĞǀĞƌďůĞŝďĞŶĚĞŶ^ƚƵĚŝĞŶďĞƐĐŚćŌŝŐĞŶƐŝĐŚŵŝƚƂŬŽŶŽŵŝƐĐŚĞŶ&ƌĂŐĞƐƚĞůůƵŶŐĞŶ͕ŵŝƚWƌćĚŝŬƚŽͲ
ƌĞŶƵŶĚŵŝƚŶĞƵĞŶsĞƌƐŽƌŐƵŶŐƐĨŽƌŵĞŶƵŶĚŵŝƚŶŝĐŚƚͲƉŚĂƌŵĂŬŽůŽŐŝƐĐŚĞŶdŚĞƌĂƉŝĞŶ͘
5.2.1.1   Versorgung von Demenzerkrankten im Krankenhaus
ƐŬŽŶŶƚĞĂŶŚĂŶĚĚĞƌŽďĞŶĂƵĨŐĞĨƺŚƌƚĞŶ^ƵĐŚƐƚƌĂƚĞŐŝĞŶƵƌĞŝŶĞ^ƚƵĚŝĞŝĚĞŶƟĮǌŝĞƌƚǁĞƌĚĞŶ͕ĚŝĞ
ƐŝĐŚĞǆƉůŝǌŝƚŵŝƚĚĞƌsĞƌƐŽƌŐƵŶŐǀŽŶDĞŶƐĐŚĞŶŵŝƚĞŵĞŶǌŝŵ<ƌĂŶŬĞŶŚĂƵƐďĞƐĐŚćŌŝŐƚ;^ĐŚƺƚǌ
Θ&ƺƐŐĞŶ͕ϮϬϭϯͿ͘,ŝĞƌďĞŝŚĂŶĚĞůƚĞƐƐŝĐŚƵŵĞŝŶĞhŶƚĞƌƐƵĐŚƵŶŐŝŶĚĞƵƚƐĐŚĞŶ<ƌĂŶŬĞŶŚćƵƐĞƌŶ
ŵŝƚĚĞŵŝĞů͕/ŶĨŽƌŵĂƟŽŶĞŶĚĂƌƺďĞƌǌƵĞƌŚĂůƚĞŶ͕ǁŝĞ<ƌĂŶŬĞŶŚćƵƐĞƌĂƵĨĚŝĞǁĂĐŚƐĞŶĚĞĂŚů
ǀŽŶWĂƟĞŶƚĞŶŵŝƚŬŽŐŶŝƟǀĞŶŝŶƐĐŚƌćŶŬƵŶŐĞŶďǌǁ͘ĞŵĞŶǌǀŽƌďĞƌĞŝƚĞƚƐŝŶĚƵŶĚŝŶǁĞůĐŚĞŶ
ĞƌĞŝĐŚĞŶWƌŽďůĞŵĞŝŶĚĞƌsĞƌƐŽƌŐƵŶŐĚĞŵĞŶƟĞůůƌŬƌĂŶŬƚĞƌŝŶ<ƌĂŶŬĞŶŚćƵƐĞƌŶďĞƐƚĞŚĞŶ͘
WŇĞŐĞĚŝĞŶƐƚůĞŝƚƵŶŐĞŶǀŽŶϱϬϬďƵŶĚĞƐĚĞƵƚƐĐŚĞŶůůŐĞŵĞŝŶŬƌĂŶŬĞŶŚćƵƐĞƌŶĞƌŚŝĞůƚĞŶĨƺƌĚŝĞ
ĂŬƚƵĞůůĞ^ƚƵĚŝĞƉŽƐƚĂůŝƐĐŚĞŝŶĞŶ&ƌĂŐĞďŽŐĞŶŵŝƚŐĞƐĐŚůŽƐƐĞŶĞŶ&ƌĂŐĞŶǌƵƌ^ƚƌƵŬƚƵƌĚĞƐ<ƌĂŶͲ
ŬĞŶŚĂƵƐĞƐ͕,ćƵĮŐŬĞŝƚĚĞƌĞŚĂŶĚůƵŶŐĚĞŵĞŶƟĞůůƌŬƌĂŶŬƚĞƌ͕ ǌƵŵƂŐůŝĐŚĞŶ^ĐŚǁŝĞƌŝŐŬĞŝƚĞŶ
ŝŶĚĞƌsĞƌƐŽƌŐƵŶŐƵŶĚǁĞůĐŚĞDĂƘŶĂŚŵĞŶǀŽƌŐĞŚĂůƚĞŶƵŶĚĂŶŐĞǁĞŶĚĞƚǁĞƌĚĞŶ͕Ƶŵ,ĞƌͲ
ĂƵƐĨŽƌĚĞƌƵŶŐĞŶŝŶĚĞƌsĞƌƐŽƌŐƵŶŐǌƵďĞŐĞŐŶĞŶ͘'ƌƵŶĚůĂŐĞĚĞƌsĞƌƐĞŶĚƵŶŐƐŝŶĚĚŝĞŶŐĂďĞŶ
ĂƵƐĞŝŶĞƌŝŶƚĞƌŶĞŶ<ƵŶĚĞŶĚĂƚĞŶďĂŶŬĞŝŶĞƐƉŚĂƌŵĂǌĞƵƟƐĐŚĞŶ,ĞƌƐƚĞůůĞƌƐƐŽǁŝĞĚŝĞƵƐǁĂŚů
ĞŝŶĞƐ<ƌĂŶŬĞŶŚĂƵƐĞƐũĞWŽƐƚůĞŝƚǌĂŚůĞŶďĞƌĞŝĐŚ͘ŝĞZƺĐŬůĂƵĨƋƵŽƚĞďĞƚƌƵŐϮϲй͘ŝĞƌŐĞďŶŝƐƐĞ
ǁƵƌĚĞŶĚĞƐŬƌŝƉƟǀĂƵƐŐĞǁĞƌƚĞƚ͘ůƐĞŝŶƌŐĞďŶŝƐůćƐƐƚƐŝĐŚĞƌŬĞŶŶĞŶ͕ĚĂƐƐ<ƌĂŶŬĞŶŚćƵƐĞƌŵŝƚ
ƐƚĞŝŐĞŶĚĞƌĞƩĞŶĂŶǌĂŚůĞŚĞƌĚĞŵĞŶǌƐƉĞǌŝĮƐĐŚĞ&ĂĐŚĂďƚĞŝůƵŶŐĞŶǁŝĞ'ĞƌŝĂƚƌŝĞ͕EĞƵƌŽůŽŐŝĞ
ŽĚĞƌ'ĞƌŽŶƚŽƉƐǇĐŚŝĂƚƌŝĞǀŽƌŚĂůƚĞŶ͘/ŶĚŝĞƐĞŶǁĞƌĚĞŶƐŽǁŽŚů&ŝǆŝĞƌƵŶŐƐŵĂƘŶĂŚŵĞŶĂůƐĂƵĐŚ
ŵĞĚŝŬĂŵĞŶƚƂƐĞDĂƘŶĂŚŵĞŶ͕ƵŵŚĞƌĂƵƐĨŽƌĚĞƌŶĚĞŶsĞƌŚĂůƚĞŶƐǁĞŝƐĞŶǀŽŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶ
ǌƵďĞŐĞŐŶĞŶ͕ŚćƵĮŐĞƌĂŶŐĞǁĞŶĚĞƚĂůƐŝŶ,ćƵƐĞƌŶŽŚŶĞĞŶƚƐƉƌĞĐŚĞŶĚĞďƚĞŝůƵŶŐĞŶ͘/ŶĚĞƌ
ĂŬƚƵĞůůĞŶ^ƚƵĚŝĞǁƵƌĚĞŶŵŝƚƌƵŶĚϯϬйĚĞƌƵĨŶĂŚŵĞŶĚĞƌ/ŶŶĞƌĞŶDĞĚŝǌŝŶĚŝĞĞŵĞŶǌĂůƐ
,ĂƵƉƚĞŝŶǁĞŝƐƵŶŐƐŐƌƵŶĚĂƵĨŐĞĨƺŚƌƚ͕ǁĂƐŝŵsĞƌŐůĞŝĐŚǌƵĂŶĚĞƌĞŶhŶƚĞƌƐƵĐŚƵŶŐĞŶĂůƐŚŽĐŚ
ĞŝŶŐĞƐƚƵŌǁĞƌĚĞŶŬĂŶŶ͕ƐŽĚŝĞƵƚŽƌĞŶĚĞƌ^ƚƵĚŝĞ͕ĚĂĚŝĞĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐƐŽŶƐƚŚćƵĮŐ
ĂůƐEĞďĞŶĚŝĂŐŶŽƐĞĂƵĨŐĞĨƺŚƌƚǁŝƌĚ͘tĞŝƚĞƌŚŝŶǁƵƌĚĞĚĂƐŶŐĞďŽƚǀŽŶĚĞŵĞŶǌƐƉĞǌŝĮƐĐŚĞŶ
DĂƘŶĂŚŵĞŶǁŝĞŬƺŶƐƚůĞƌŝƐĐŚĞdŚĞƌĂƉŝĞŶŽĚĞƌĂƵĐŚĂŶŐĞŚƂƌŝŐĞŶďĂƐŝĞƌƚĞsĞƌĨĂŚƌĞŶŚćƵĮŐĞƌ
ŝŶŐƌƂƘĞƌĞŶ,ćƵƐĞƌŶǀŽƌŐĞĨƵŶĚĞŶ͘EĂŚĞǌƵĂůůĞďĞĨƌĂŐƚĞŶWŇĞŐĞĚŝĞŶƐƚůĞŝƚƵŶŐĞŶǁŝĞƐĞŶĚĞŶ
ŚĞƌĂƵƐĨŽƌĚĞƌŶĚĞŶsĞƌŚĂůƚĞŶƐǁĞŝƐĞŶĚĞŵĞŶƟĞůůƌŬƌĂŶŬƚĞƌĞŝŶĞŚŽŚĞĞĚĞƵƚƵŶŐŝŵ^ƚĂƟŽŶƐͲ
ĂůůƚĂŐǌƵ͘ůƐǌĞŶƚƌĂůĞƐƌŐĞďŶŝƐŚĂůƚĞŶĚŝĞƵƚŽƌĞŶĨĞƐƚ͕ĚĂƐƐŬŽŐŶŝƟǀĞŝŶŐĞƐĐŚƌćŶŬƚĞDĞŶƐĐŚĞŶ
ŝŵ<ƌĂŶŬĞŶŚĂƵƐĞŝŶĞŶŚŽŚĞŶƵŶĚǁŝĐŚƟŐĞŶWĂƟĞŶƚĞŶĂŶƚĞŝůĚĂƌƐƚĞůůĞŶƵŶĚĚŝĞƵŶƚĞƌƐƵĐŚƚĞŶ
<ƌĂŶŬĞŶŚćƵƐĞƌŶŝĐŚƚĂŶŐĞŵĞƐƐĞŶĂƵĨĚĞŶhŵŐĂŶŐŵŝƚĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶĞŝŶŐĞƐƚĞůůƚƐŝŶĚʹǀŽƌ
ĂůůĞŵŝŶĞƌĞŝĐŚĞŶũĞŶƐĞŝƚƐĚĞƌEĞƵƌŽůŽŐŝĞ͕WƐǇĐŚŝĂƚƌŝĞƵŶĚ'ĞƌŝĂƚƌŝĞ͘
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ϱ͘Ϯ͘ϭ͘ϮsĞƌƐŽƌŐƵŶŐŝŵWŇĞŐĞŚĞŝŵ
^ƚƵĚŝĞŶ͕ĚŝĞĚŝĞsĞƌƐŽƌŐƵŶŐƐƐŝƚƵĂƟŽŶŝŵWŇĞŐĞŚĞŝŵƵŶƚĞƌƐƵĐŚĞŶ͕ůĂƐƐĞŶƐŝĐŚŝŶĨŽůŐĞŶĚĞ
ĞƌĞŝĐŚĞĞŝŶƚĞŝůĞŶ͗ŝĞhŶƚĞƌƐƵĐŚƵŶŐĚĞƌƌǌŶĞŝŵŝƩĞůƚŚĞƌĂƉŝĞ͕,ŝůĨƐŵŝƩĞůƚŚĞƌĂƉŝĞ͕ćƌǌƚůŝĐŚĞ
sĞƌƐŽƌŐƵŶŐ͕<ŽƐƚĞŶ͕ĚŝĞďĞŝĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŝŵWŇĞŐĞŚĞŝŵĞŶƚƐƚĞŚĞŶƵŶĚWƌćĚŝŬƚŽƌĞŶ͕ĚŝĞ
ĞŝŶĞ,ĞŝŵƵŶƚĞƌďƌŝŶŐƵŶŐďĞĞŝŶŇƵƐƐĞŶ͘
ƵĨŶĂŚŵĞŝŶĞŝŶWŇĞŐĞŚĞŝŵ 
DĞŶƐĐŚĞŶŵŝƚĞŵĞŶǌŐĞŚƂƌĞŶǌƵƌ,ĂƵƉƚƌŝƐŝŬŽŐƌƵƉƉĞ͕ĚŝĞŝŶĞŝŶWŇĞŐĞŚĞŝŵĂƵĨŐĞŶŽŵŵĞŶ
ǁŝƌĚ͘ǁĞŝĚĞƌƵŶƚĞƌƐƵĐŚƚĞŶƌďĞŝƚĞŶďĞƐĐŚćŌŝŐĞŶƐŝĐŚŵŝƚĚĞƌ&ƌĂŐĞƐƚĞůůƵŶŐ͕ǁĂŶŶĞŵĞŶǌĞƌͲ
ŬƌĂŶŬƚĞƐƚĂƟŽŶćƌĞWŇĞŐĞůĞŝƐƚƵŶŐĞŶŝŶŶƐƉƌƵĐŚŶĞŚŵĞŶƵŶĚǁĞůĐŚĞ&ĂŬƚŽƌĞŶĞŝŶĞ,ĞŝŵĂƵĨͲ
ŶĂŚŵĞďĞĞŝŶŇƵƐƐĞŶ;^ĐŚƵůǌĞet al.͕ϮϬϭϱ͖>ƵƉƉĂet al.͕ϮϬϭϮͿ͘ĂǌƵŐĞŚƂƌƚĚŝĞƌďĞŝƚǀŽŶ>ƵƉƉĂ
ƵŶĚ<ŽůůĞŐĞŶ;ϮϬϭϮͿŝŵZĂŚŵĞŶĚĞƌŐĞŽĞͲ^ƚƵĚŝĞ͕ĚŝĞϳϱͲ:ćŚƌŝŐĞ͕ŶĞƵĂŶĞŵĞŶǌĞƌŬƌĂŶŬͲ
ƚĞ͕ĚŝĞǌƵ,ĂƵƐĞůĞďĞŶ͕ƵŶƚĞƌƐƵĐŚƚ;ŶсϮϱϰͿƵŶĚĂŶĂůǇƐŝĞƌƚ͕ǁĂŶŶƐŝĞŝŶŶĞƌŚĂůďĞŝŶĞƐϲͲ:ĂŚƌĞƐͲ
ĞŝƚƌĂƵŵƐŝŶĞŝŶWŇĞŐĞŚĞŝŵĂƵĨŐĞŶŽŵŵĞŶǁĞƌĚĞŶƵŶĚǁĞůĐŚĞ&ĂŬƚŽƌĞŶĞŝŶĞƵĨŶĂŚŵĞŝŶ
ĞŝŶ,ĞŝŵďĞĞŝŶŇƵƐƐĞŶ;>ƵƉƉĂet al.͕ϮϬϭϮͿ͘ƵĐŚĚŝĞďĞƌĞŝƚƐŝŶ<ĂƉŝƚĞůϰĂƵĨŐĞĨƺŚƌƚĞĞŝŐĞŶĞ
ƌďĞŝƚǀŽŶŝŶǌŝĚĞŶƚƌŬƌĂŶŬƚĞŶ;Ŷсϭ͘ϰϰϬͿŝŵsĞƌŐůĞŝĐŚǌƵĞŝŶĞƌ<ŽŶƚƌŽůůŐƌƵƉƉĞ;Ŷсϲ͘ϵϴϴͿŐĞŚƂƌƚ
ĚĂǌƵ;^ĐŚƵůǌĞet al.͕ϮϬϭϱͿ͘ŝĞĚƵƌĐŚƐĐŚŶŝƩůŝĐŚĞĞŝƚďŝƐǌƵĞŝŶĞƌ,ĞŝŵĂƵĨŶĂŚŵĞŝƐƚŝŶďĞŝĚĞŶ
WƵďůŝŬĂƟŽŶĞŶŵŝƚƌƵŶĚϰ:ĂŚƌĞŶǀĞƌŐůĞŝĐŚďĂƌ͘ ƐǁŝƌĚĚĞƵƚůŝĐŚ͕ĚĂƐƐĞŝŶĞĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐ
ďĞƐŽŶĚĞƌƐŝŶũƺŶŐĞƌĞŶ>ĞďĞŶƐũĂŚƌĞŶĚĞƌĞŶƚƐĐŚĞŝĚĞŶĚĞ&ĂŬƚŽƌĨƺƌĚŝĞƵĨŶĂŚŵĞŝŶĞŝŶWŇĞŐĞͲ
ŚĞŝŵŝƐƚ͘KďĞŝŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞƌǀĞƌŚĞŝƌĂƚĞƚŝƐƚ͕ŝƐƚŶĂĐŚ>ƵƉƉĂet al.;ϮϬϭϮͿĞŝŶĞŶƚƐĐŚĞŝĚĞŶͲ
ĚĞƌ&ĂŬƚŽƌ͕ Žďďǌǁ͘ǁĂŶŶĞŝŶƌŬƌĂŶŬƚĞƌŝŶĞŝŶWŇĞŐĞŚĞŝŵĂƵĨŐĞŶŽŵŵĞŶǁŝƌĚ͘ůůĞŝŶůĞďĞŶĚĞ
ĞŵĞŶǌĞƌŬƌĂŶŬƚĞƐŝŶĚĞŝŶĞZŝƐŝŬŽŐƌƵƉƉĞ͕ĚŝĞĨƌƺŚĞ,ŝůĨĞŶďĞŶƂƟŐĞŶ͕ƵŵŵƂŐůŝĐŚƐƚůĂŶŐĞĞŝƚ
ŝŶĚĞƌ,ćƵƐůŝĐŚŬĞŝƚǀĞƌďůĞŝďĞŶǌƵŬƂŶŶĞŶ͕ŚĂůƚĞŶĚŝĞƵƚŽƌĞŶĚĞƌŐĞŽĞͲ^ƚƵĚŝĞĨĞƐƚ͘
PŬŽŶŽŵŝƐĐŚĞWĞƌƐƉĞŬƟǀĞĂƵĨĚĂƐ^ĞƫŶŐWŇĞŐĞŚĞŝŵ 
^ĐŚǁĂƌǌŬŽƉĨƵŶĚ<ŽůůĞŐĞŶ;ϮϬϭϮͿŚĂďĞŶƐŝĐŚĚĞƌƂŬŽŶŽŵŝƐĐŚĞŶWĞƌƐƉĞŬƟǀĞĚĞƌ/ŶĂŶƐƉƌƵĐŚͲ
ŶĂŚŵĞŐĞǁŝĚŵĞƚ͕ŝŶĚĞŵƐŝĞĂƵĨ'ƌƵŶĚůĂŐĞǀŽŶ<ƌĂŶŬĞŶŬĂƐƐĞŶĚĂƚĞŶĚŝĞ'ĞƐƵŶĚŚĞŝƚƐͲƵŶĚ
WŇĞŐĞŬŽƐƚĞŶĚĞŵĞŶƟĞůůƌŬƌĂŶŬƚĞƌŝŵsĞƌŐůĞŝĐŚǌƵŶĂĐŚůƚĞƌƵŶĚ'ĞƐĐŚůĞĐŚƚŐĞŵĂƚĐŚƚĞŶ
ŶŝĐŚƚͲĚĞŵĞŶƚĞƌ<ŽŶƚƌŽůůĞŶĂŶĂůǇƐŝĞƌƚŚĂďĞŶ;^ĐŚǁĂƌǌŬŽƉĨet al.͕ϮϬϭϮͿ͘ŝŶĞŵĞŶǌƉĂƟĞŶƚǀĞƌͲ
ƵƌƐĂĐŚƚĚĞŵŶĂĐŚ<ŽƐƚĞŶŝŶ,ƂŚĞǀŽŶϭϮ͘ϯϬϬΦƉƌŽ:ĂŚƌŝŵZĂŚŵĞŶĚĞƌ<ƌĂŶŬĞŶͲƵŶĚWŇĞŐĞͲ
ǀĞƌƐŝĐŚĞƌƵŶŐ͘ŝŶŶŝĐŚƚͲĚĞŵĞŶƚĞƌWĂƟĞŶƚŐůĞŝĐŚĞŶůƚĞƌƐƵŶĚ'ĞƐĐŚůĞĐŚƚƐǀĞƌƵƌƐĂĐŚƚŚŝŶŐĞŐĞŶ
ŶƵƌϰ͘ϬϬϬΦͬ:ĂŚƌ͘ ǁĞŝƌŝƩĞůĚŝĞƐĞƌ<ŽƐƚĞŶĞŶƞĂůůĞŶĂƵĨĚŝĞWŇĞŐĞǀĞƌƐŝĐŚĞƌƵŶŐ͘ĞƐŽŶĚĞƌƐ
ĚĞŵĞŶƚĞ&ƌĂƵĞŶŵƺƐƐĞŶĂůƐŝĞůŐƌƵƉƉĞǌƵŬƺŶŌŝŐĞƌ&ŽƌƐĐŚƵŶŐƐĂƌďĞŝƚĞŶŐĞƐĞŚĞŶǁĞƌĚĞŶ͗^ŝĞ
ĞƌǌĞƵŐĞŶŵŝƚǌƵŶĞŚŵĞŶĚĞŵůƚĞƌŵĞŚƌWŇĞŐĞŬŽƐƚĞŶƵŶĚǁĞŶŝŐĞƌ'ĞƐƵŶĚŚĞŝƚƐŬŽƐƚĞŶ͘&ƌĂƵĞŶ
ŝŵŚŽŚĞŶ>ĞďĞŶƐĂůƚĞƌǀĞƌƵƌƐĂĐŚĞŶƐŽŵŝƚŚƂŚĞƌĞ'ĞƐĂŵƚŬŽƐƚĞŶĂůƐDćŶŶĞƌŐůĞŝĐŚĞŶůƚĞƌƐ
;^ĐŚǁĂƌǌŬŽƉĨet al.͕ϮϬϭϮͿ͘,ŝĞƌƐĞŚĞŶĚŝĞƵƚŽƌĞŶĞŝŶĞ^ĐŚůƺƐƐĞůƐƚĞůůĞ͕ƵŵĚŝĞĮŶĂŶǌŝĞůůĞĞůĂƐͲ
ƚƵŶŐĚĞƌƐŽǌŝĂůĞŶ^ŝĐŚĞƌƵŶŐƐƐǇƐƚĞŵĞǌƵŵŝŶĚĞƌŶ͘
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<ƂŶŝŐƵŶĚ<ŽůůĞŐĞŶ;ϮϬϭϰͿƵŶĚ^ĐŚǁĂƌǌŬŽƉĨƵŶĚ<ŽůůĞŐĞŶ;ϮϬϭϯͿƐƚĞůůĞŶĚĞŶĚŝƌĞŬƚĞŶ<ŽƐƚĞŶͲ
ǀĞƌŐůĞŝĐŚǌǁŝƐĐŚĞŶĂŵďƵůĂŶƚĞƌƵŶĚƐƚĂƟŽŶćƌĞƌWŇĞŐĞďĞŝĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶĂŶ;<ƂŶŝŐet al.͕
ϮϬϭϰ͖^ĐŚǁĂƌǌŬŽƉĨet al.͕ϮϬϭϯͿ͘ƵĨĚĞƌ'ƌƵŶĚůĂŐĞǀŽŶ<ƌĂŶŬĞŶŬĂƐƐĞŶĚĂƚĞŶŬŽŶŶƚĞŶ^ĐŚǁĂƌǌͲ
ŬŽƉĨet al.;ϮϬϭϯͿǌĞŝŐĞŶ͕ĚĂƐƐǌǁŝƐĐŚĞŶĚĞŶďĞŝĚĞŶ^ĞƫŶŐƐƵŶƚĞƌƐĐŚŝĞĚůŝĐŚĞĞŚĂŶĚůƵŶŐƐͲ
ŵƵƐƚĞƌǌƵĞƌŬĞŶŶĞŶƐŝŶĚ͗WŇĞŐĞŚĞŝŵďĞǁŽŚŶĞƌŵŝƚĞŵĞŶǌŚĂďĞŶŝŵsĞƌŐůĞŝĐŚǌƵĂŵďƵůĂŶƚ
ǀĞƌƐŽƌŐƚĞŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŚćƵĮŐĞƌ&ĂĐŚĂƌǌƚŬŽŶƚĂŬƚ͕ĞƌŚĂůƚĞŶĂďĞƌƐĞůƚĞŶĞƌsĞƌŽƌĚŶƵŶŐĞŶ
ĨƺƌŶƟĚĞŵĞŶƟǀĂ͘/ŶƐŐĞƐĂŵƚǀĞƌƵƌƐĂĐŚƚĞŝŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞƌŝŵWŇĞŐĞŚĞŝŵĂƵƐ^ŝĐŚƚĚĞƌ
>ĞŝƐƚƵŶŐƐĞƌďƌŝŶŐĞƌũćŚƌůŝĐŚϭϭ͘ϮϬϬΦDĞŚƌŬŽƐƚĞŶŝŵZĂŚŵĞŶĚĞƌWŇĞŐĞǀĞƌƐŝĐŚĞƌƵŶŐĂůƐĞŝŶ
ĂŵďƵůĂŶƚǀĞƌƐŽƌŐƚĞƌĞŵĞŶǌŬƌĂŶŬĞƌ͘ ůůĞƌĚŝŶŐƐƐŝŶĚĞƐŶƵƌDĞŚƌŬŽƐƚĞŶǀŽŶũćŚƌůŝĐŚƌƵŶĚϮϬϬΦ
ĨƺƌĚŝĞ<ƌĂŶŬĞŶǀĞƌƐŝĐŚĞƌƵŶŐ;^ĐŚǁĂƌǌŬŽƉĨet al.͕ϮϬϭϯͿ͘ŝĞŶŐĞŵĞƐƐĞŶŚĞŝƚĚŝĞƐĞƌƐƉĞǌŝĮͲ
ƐĐŚĞŶsĞƌƐŽƌŐƵŶŐƐŵƵƐƚĞƌƐŽůůƚĞŝŶǁĞŝƚĞƌĞŶ^ƚƵĚŝĞŶƵŶƚĞƌƐƵĐŚƚǁĞƌĚĞŶ͕ĚŝĞŶĞďĞŶĚĞŶ^ĞŬƵŶͲ
ĚćƌͲĂƵĐŚWƌŝŵćƌĚĂƚĞŶĞƌŚĞďƚ͕ƵŵĂƵĐŚƋƵĂůŝƚĂƟǀĞWĂƌĂŵĞƚĞƌĚĞƌsĞƌƐŽƌŐƵŶŐƺďĞƌƉƌƺĨĞŶǌƵ
ŬƂŶŶĞŶ͕ƐŽĚŝĞƵƚŽƌĞŶ͘
/ŵZĂŚŵĞŶĚĞƌďĞƌĞŝƚƐŽďĞŶďĞŶĂŶŶƚĞŶŐĞŽĞͲ^ƚƵĚŝĞƵŵ<ƂŶŝŐ;ϮϬϭϰͿŚĂďĞŶĚŝĞ&ŽƌƐĐŚĞƌ
ĂƵĐŚĚŝĞŝŶĨŽƌŵĞůůĞŶ<ŽƐƚĞŶŝŵZĂŚŵĞŶĞŝŶĞƌĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐĞŝŶďĞǌŽŐĞŶƵŶĚĚĂŵŝƚĚĞŶ
ŐĞƐĞůůƐĐŚĂŌůŝĐŚĞŶƐƉĞŬƚĚĞƌ<ŽƐƚĞŶƵŶƚĞƌƐƵĐŚƚ͘^ŝĞŬŽŶŶƚĞŶĂďďŝůĚĞŶ͕ĚĂƐƐƐŝĐŚƵŶƚĞƌ,ŝŶͲ
ǌƵŶĂŚŵĞĚĞƌŝŶĨŽƌŵĞůůĞŶWŇĞŐĞŬŽƐƚĞŶĚŝĞũćŚƌůŝĐŚĞŶ'ĞƐĂŵƚŬŽƐƚĞŶŝŵĂŵďƵůĂŶƚĞŶ^ĞƫŶŐ
ĂƵĨƌƵŶĚϯϬ͘ϬϬϬΦďĞůĂƵĨĞŶƵŶĚŝŵ^ĞƫŶŐWŇĞŐĞŚĞŝŵ<ŽƐƚĞŶǀŽŶƌƵŶĚϯϯ͘ϱϬϬΦĞŶƚƐƚĞŚĞŶ
;<ƂŶŝŐet al.͕ϮϬϭϰͿ͘tŝƌĚĨƺƌůƚĞƌ͕ 'ĞƐĐŚůĞĐŚƚ͕<ŽŵŽƌďŝĚŝƚćƚƵŶĚŝŶƐĐŚƌćŶŬƵŶŐĞŶŝŶĚĞŶd>Ɛ
ĂĚũƵƐƟĞƌƚ͕ǁŝƌĚĚĞƵƚůŝĐŚ͕ĚĂƐƐĚŝĞsĞƌƐŽƌŐƵŶŐŝŵĂŵďƵůĂŶƚĞŶ^ĞƫŶŐĂƵĨŐƌƵŶĚĚĞƌ,ƂŚĞĚĞƌ
ŝŶĨŽƌŵĞůůĞŶWŇĞŐĞŵŝƚŵĞŚƌĂůƐϮϬ͘ϬϬϬΦĚĞƵƚůŝĐŚƚĞƵƌĞƌŝƐƚƵŶĚƐŽŵŝƚŵĞŚƌŐĞƐĞůůƐĐŚĂŌůŝĐŚĞ
ZĞƐƐŽƵƌĐĞŶďŝŶĚĞƚ͘
	ƌǌƚůŝĐŚĞsĞƌƐŽƌŐƵŶŐŝŵWŇĞŐĞŚĞŝŵ 
&ŽƌƐĐŚĞƌĚĞƌDh'Ͳ/s^ƚƵĚŝĞŚĂďĞŶƐŝĐŚŵŝƚĚĞƌćƌǌƚůŝĐŚĞŶsĞƌƐŽƌŐƵŶŐǀŽŶDĞŶƐĐŚĞŶŝŵWŇĞͲ
ŐĞŚĞŝŵʹŵŝƚƵŶĚŽŚŶĞĞŵĞŶǌʹďĞƐĐŚćŌŝŐƚ;^ĐŚćƵĨĞůĞet al.͕ϮϬϭϯͿ͘ƵĨĚĞƌ'ƌƵŶĚůĂŐĞĞŝŶĞƌ
ďƵŶĚĞƐǁĞŝƚĞŶZĞƉƌćƐĞŶƚĂƟǀƐƟĐŚƉƌŽďĞǀŽŶWŇĞŐĞŚĞŝŵĞŶĞƌŵŝƩĞůŶƐŝĞĞŝŶĞWƌćǀĂůĞŶǌĚĞƌ
ĞŵĞŶǌǀŽŶŬŶĂƉƉϳϬй͘EƵƌϰϰ͕ϰйĚĞƌŝŵZĂŚŵĞŶĚĞƌ^ƚƵĚŝĞŝĚĞŶƟĮǌŝĞƌƚĞŶĚĞŵĞŶǌĞƌŬƌĂŶŬͲ
ƚĞŶ,ĞŝŵďĞǁŽŚŶĞƌǁĞŝƐĞŶƚƌŽƚǌƉŽƐŝƟǀĞŶ^ĐƌĞĞŶŝŶŐƐĞŝŶĞĨŽƌŵĂůĞĞŵĞŶǌĚŝĂŐŶŽƐĞĂƵĨ͘ ŝĞ
ƵƚŽƌĞŶĚĞĮŶŝĞƌĞŶĞŝŶĞŝĂŐŶŽƐĞƐƚĞůůƵŶŐĂůƐsŽƌĂƵƐƐĞƚǌƵŶŐĞŝŶĞƌĂĚćƋƵĂƚĞŶsĞƌƐŽƌŐƵŶŐƵŶĚ
ƐĞŚĞŶĚĂŚĞƌĞĮǌŝƚĞŝŶĚĞƌŐĞƌŽŶƚŽƉƐǇĐŚŝĂƚƌŝƐĐŚĞŶsĞƌƐŽƌŐƵŶŐŝŵWŇĞŐĞŚĞŝŵ;^ĐŚćƵĨĞůĞet al.͕
ϮϬϭϯͿ͘ŝĞhŶƚĞƌƐƵĐŚƵŶŐĚĞƌćƌǌƚůŝĐŚĞŶ<ŽŶƚĂŬƚĞǀŽŶ,ĞŝŵďĞǁŽŚŶĞƌŶǌĞŝŐƚ͕ĚĂƐƐWŇĞŐĞŚĞŝŵͲ
ďĞǁŽŚŶĞƌŚćƵĮŐ<ŽŶƚĂŬƚǌƵŝŚƌĞŵ,ĂƵƐĂƌǌƚŚĂďĞŶʹƵŶĂďŚćŶŐŝŐǀŽŶĞŝŶĞƌĞŵĞŶǌĞƌŬƌĂŶͲ
ŬƵŶŐ͘sŽŶĚĞŶĚĞŵĞŶƟĞůůƌŬƌĂŶŬƚĞŶŚĂƚƌƵŶĚũĞĚĞƌǌǁĞŝƚĞŵŝŶĚĞƐƚĞŶƐĞŝŶĞŶ<ŽŶƚĂŬƚǌƵĞŝŶĞŵ
ŶĞƵƌŽůŽŐŝƐĐŚͲƉƐǇĐŚŝĂƚƌŝƐĐŚĞŶ&ĂĐŚĂƌǌƚŝŵ>ĂƵĨĞĞŝŶĞƐ:ĂŚƌĞƐ͘ŝĞǁĞŝƚĞƌĞĨĂĐŚćƌǌƚůŝĐŚĞsĞƌƐŽƌͲ
ŐƵŶŐǌĞŝŐƚƐŝĐŚŵŝƚĚƵƌĐŚŐćŶŐŝŐŐĞƌŝŶŐĞƌĞŶ<ŽŶƚĂŬƚƌĂƚĞŶĨƺƌĚŝĞĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŝŶƐŐĞƐĂŵƚ
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ƵŶĞŝŶŚĞŝƚůŝĐŚ͗ZƵŶĚϯϬйĚĞƌ,ĞŝŵďĞǁŽŚŶĞƌŚĂďĞŶƉƌŽ:ĂŚƌŵŝŶĚĞƐƚĞŶƐĞŝŶŵĂů<ŽŶƚĂŬƚǌƵ
ĞŝŶĞŵƵŐĞŶĂƌǌƚƵŶĚŶƵƌĐĂ͘ϰйĚĞƌǁĞŝďůŝĐŚĞŶ,ĞŝŵďĞǁŽŚŶĞƌǌƵĞŝŶĞŵ'ǇŶćŬŽůŽŐĞŶ͘
ƌǌŶĞŝŵŝƩĞůƚŚĞƌĂƉŝĞŝŵWŇĞŐĞŚĞŝŵ 
ŝĞǁĞŝƚĞƌĞŶ^ƚƵĚŝĞŶďĞǌŝĞŚĞŶƐŝĐŚĂƵĨĚŝĞƌǌŶĞŝŵŝƩĞůƚŚĞƌĂƉŝĞǀŽŶDĞŶƐĐŚĞŶŵŝƚĞŵĞŶǌŝŵ
WŇĞŐĞŚĞŝŵ͘ŝĞĞŝŶǌŝŐĞ^ƚƵĚŝĞ͕ĚŝĞƐŝĐŚĞǆƉůŝǌŝƚĂƵĨĚŝĞhŶƚĞƌƐƵĐŚƵŶŐĚĞƌ^ĐŚŵĞƌǌďĞŚĂŶĚůƵŶŐ
ǀŽŶWŇĞŐĞŚĞŝŵďĞǁŽŚŶĞƌŶďĞǌŝĞŚƚ͕ŝƐƚĚŝĞYƵĞƌƐĐŚŶŝƩƐƚƵĚŝĞŝŶĞƌůŝŶĞƌƵŶĚƌĂŶĚĞŶďƵƌŐĞƌ
WŇĞŐĞŚĞŝŵĞŶǀŽŶ<ƂůǌƐĐŚet al.;ϮϬϭϮͿ͘ŝĞ^ƚƵĚŝĞŶƉŽƉƵůĂƟŽŶƐĐŚůŝĞƘƚƐŽǁŽŚůŬŽŐŶŝƟǀŐĞͲ
ƐƵŶĚĞǁŝĞĂƵĐŚŬŽŐŶŝƟǀĞŝŶŐĞƐĐŚƌćŶŬƚĞWŇĞŐĞŚĞŝŵďĞǁŽŚŶĞƌŵŝƚĞŝŶ;ϭϳ͕ϱйŵŽĚĞƌĂƚĞ&Žƌŵ͕
ϰϳ͕ϱйƐĐŚǁĞƌĞ&ŽƌŵĚĞƌŬŽŐŶŝƟǀĞŶŝŶƐĐŚƌćŶŬƵŶŐ͕DD^фсϮϯWƵŶŬƚĞͿ͘ĂƐĂŵŚćƵĮŐƐͲ
ƚĞŶĞŝŶŐĞƐĞƚǌƚĞDŝƩĞůŝƐƚDĞƚĂŵŝǌŽů͕ǀŽƌĂůůĞŵŝŶŇƺƐƐŝŐĞƌ&Žƌŵ͘ŶŚĂŶĚĞŝŶĞƐǀĂůŝĚŝĞƌƚĞŶ
ƐƐĞƐƐŵĞŶƚƐǌƵƌŝŶƐĐŚćƚǌƵŶŐĚĞƌ^ĐŚŵĞƌǌŵĞĚŝŬĂƟŽŶƵŶĚĚĞƌĞŶŶŐĞŵĞƐƐĞŶŚĞŝƚďǌŐů͘ĚĞƌ
ĂŬƚƵĞůůĞŶ^ĐŚŵĞƌǌƐŝƚƵĂƟŽŶŬƂŶŶĞŶĚŝĞƵƚŽƌĞŶǌĞŝŐĞŶ͕ĚĂƐƐĚĞƌƵƌĐŚƐĐŚŶŝƩƐǁĞƌƚĚĞƌWĂŝŶͲ
DĞĚŝĐĂƟŽŶͲƉƉƌŽƉƌŝĂƚĞŶĞƐƐͲ^ĐĂůĞ;WD^ͿǀŽŶϰϵйĞŝŶĞŝŶĂĚćƋƵĂƚĞ^ĐŚŵĞƌǌŵŝƩĞůǀĞƌƐŽƌŐƵŶŐ
ĚĞƌ,ĞŝŵďĞǁŽŚŶĞƌŝŵƉůŝǌŝĞƌƚʹƵŶĂďŚćŶŐŝŐǀŽŵŬŽŐŶŝƟǀĞŶ^ƚĂƚƵƐ;<ƂůǌƐĐŚet al.͕ϮϬϭϮͿ͘ŝŶ
WD^ͲtĞƌƚǀŽŶфсϲϳйĚĞƵƚĞƚĂƵĨĞŝŶĞŝŶĂĚćƋƵĂƚĞ^ĐŚŵĞƌǌŵŝƩĞůƚŚĞƌĂƉŝĞŚŝŶ͘ŝĞƵƚŽƌĞŶ
ŝĚĞŶƟĮǌŝĞƌĞŶǁĞŝƚĞƌĞWƌŽďůĞŵďĞƌĞŝĐŚĞ͗ŝŶĞĨĞŚůĞŶĚĞKďƐƟƉĂƟŽŶƐƉƌŽƉŚǇůĂǆĞďĞŝĞǁŽŚŶĞƌŶ
ŵŝƚKƉŝŽŝĚͲdŚĞƌĂƉŝĞ͕ǌƵůĂŶŐĞ/ŶƚĞƌǀĂůůĞǌǁŝƐĐŚĞŶĚĞŶ'ĂďĞŶǀŽŶ^ĐŚŵĞƌǌŵŝƩĞůŶ͕ƵŵǁŝƌŬƐĂŵ
ǌƵƐĞŝŶ͕ĞŝŶĞĂƵīĂůůĞŶĚŚŽŚĞ'ĂďĞǀŽŶDĞƚĂŵŝǌŽůƵŶĚĚŝĞŐůĞŝĐŚǌĞŝƟŐŐĞƌŝŶŐĞsĞƌŽƌĚŶƵŶŐƐƌĂƚĞ
ĨƺƌWĂƌĂĐĞƚĂŵŽů;ŶсϮͿ͘ďĞŶƐŽǁŝƌĚĚŝĞsĞƌŽƌĚŶƵŶŐƐĚĂƵĞƌďĞŝƐƉŝĞůƐǁĞŝƐĞďĞŝŶŝĐŚƚͲƐƚĞƌŽŝĚĂůĞŶ
ŶƟƌŚĞƵŵĂƟŬĂ;E^/ͿŶŝĐŚƚĞŝŶŐĞŚĂůƚĞŶƵŶĚƐƚĂƩŬƵƌǌĞŶĞŚĂŶĚůƵŶŐƐǌĞŝƚĞŶŽŌŵĂůƐƺďĞƌ
ĞŝŶĞŶŐƌƂƘĞƌĞŶĞŝƚƌĂƵŵǀŽŶŵĞŚƌĂůƐϰtŽĐŚĞŶŐĞŐĞďĞŶ͘ŝĞƵƚŽƌĞŶƐĞŚĞŶĚĂŚĞƌĞŝŶĞŚŽŚĞ
EŽƚǁĞŶĚŝŐŬĞŝƚ͕ĚŝĞ^ĐŚŵĞƌǌŵŝƩĞůǀĞƌƐŽƌŐƵŶŐǀŽŶWŇĞŐĞŚĞŝŵďĞǁŽŚŶĞƌŶʹďĞŝŬŽŐŶŝƟǀĞŝŶŐĞͲ
ƐĐŚƌćŶŬƚĞŶǁŝĞƵŶĞŝŶŐĞƐĐŚƌćŶŬƚĞŶĞǁŽŚŶĞƌŶʹǌƵǀĞƌďĞƐƐĞƌŶ͘
EĞƵƌŽůĞƉƟŬĂĚŽŵŝŶŝĞƌĞŶĚŝĞWŚĂƌŵĂŬŽƚŚĞƌĂƉŝĞǀŽŵDĞŶƐĐŚĞŶŝŵWŇĞŐĞŚĞŝŵ͕ƐŽĚŝĞƵƚŽƌĞŶ
ĞŝŶĞƌ^ƚƵĚŝĞǌƵƌŝŶŶĂŚŵĞǀŽŶĞŶǌŽĚŝĂǌĞƉŝŶĞŶ͕ŶƟĚĞƉƌĞƐƐŝǀĂƵŶĚEĞƵƌŽůĞƉƟŬĂŝŵWŇĞŐĞͲ
ŚĞŝŵ;,ƵďĞƌet al.͕ϮϬϭϮͿ͘ŝĞƌŐĞďŶŝƐƐĞŝŚƌĞƌhŶƚĞƌƐƵĐŚƵŶŐďĂƐŝĞƌĞŶĂƵĨĚĞƌŶĂůǇƐĞǀŽŶ
<ƌĂŶŬĞŶŬĂƐƐĞŶĚĂƚĞŶĂƵƐĚĞŵ:ĂŚƌϮϬϬϴ͘ŝŶƐĐŚůƵƐƐŬƌŝƚĞƌŝĞŶĨƺƌĚŝĞƵĨŶĂŚŵĞŝŶĚŝĞŶĂůǇƐĞ
ƐŝŶĚĞŝŶDŝŶĚĞƐƚĂůƚĞƌǀŽŶϲϱ:ĂŚƌĞŶ͕ĞŝŶĞĚƵƌĐŚŐćŶŐŝŐĞsĞƌƐŝĐŚĞƌƚĞŶǌĞŝƚĨƺƌĚĞŶhŶƚĞƌƐƵͲ
ĐŚƵŶŐƐǌĞŝƚƌĂƵŵƐŽǁŝĞĞŝŶĞĞŝƚǀŽŶŵŝŶĚĞƐƚĞŶƐϰtŽĐŚĞŶ͕ĚŝĞƐŝĞďĞƌĞŝƚƐŝŵWŇĞŐĞŚĞŝŵůĞďĞŶ͘
ŵďƵůĂŶƚĞŝĂŐŶŽƐĞͲƵŶĚƌǌŶĞŝŵŝƩĞůĚĂƚĞŶǁƵƌĚĞŶŵŝƚŚĞƌĂŶŐĞǌŽŐĞŶ͘ŝĞ^ƚƵĚŝĞŶƉŽƉƵůĂƟŽŶ
ŝƐƚǀŽƌǁŝĞŐĞŶĚǁĞŝďůŝĐŚƵŶĚŝŶĞŝŶĞŵƐĞŚƌŚŽŚĞŶ>ĞďĞŶƐĂůƚĞƌ͘ ϲϮйĚĞƌWŇĞŐĞŚĞŝŵďĞǁŽŚŶĞƌ
ǁĞƌĚĞŶŝŶĚĞƌǀŽƌůŝĞŐĞŶĚĞŶŶĂůǇƐĞĂůƐĚĞŵĞŶǌŬƌĂŶŬĞŝŶŐĞƐƚƵŌ;ϰϲ͕ϰйƵŶƐƉĞǌŝĮƐĐŚĞĞŵĞŶǌͿ
ƵŶĚϭϱ͕ϮйĞƌŚĂůƚĞŶĞŝŶŶƟĚĞŵĞŶƟǀƵŵ͘ĂƐĂŵŚćƵĮŐƐƚĞŶǀĞƌŽƌĚŶĞƚĞŶƟĚĞŵĞŶƟǀƵŵŝƐƚ
DĞŵĂŶƟŶ͘/ŶĚĞƌŐĞƐĂŵƚĞŶ^ƚƵĚŝĞŶŬŽŚŽƌƚĞƐŝŶĚŶƟƉƐǇĐŚŽƟŬĂĚŝĞĂŵǌǁĞŝƚŚćƵĮŐƐƚĞŶǀĞƌŽƌĚͲ
ŶĞƚĞŶ^ƵďƐƚĂŶǌĞŶ͘ŝĞsĞƌŽƌĚŶƵŶŐƐƉƌćǀĂůĞŶǌďĞŝĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶďĞƚƌćŐƚƌƵŶĚϱϮйƵŶĚŝƐƚ
ϯϳ
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ĚĂŵŝƚĚŽƉƉĞůƚƐŽŚŽĐŚǁŝĞďĞŝŶŝĐŚƚͲĚĞŵĞŶƚĞŶ,ĞŝŵďĞǁŽŚŶĞƌŶ͘
ĞŝϰǀŽŶϱĞŵĞŶǌͲWĂƟĞŶƚĞŶǁĞƌĚĞŶŶƟƉƐǇĐŚŽƟŬĂŶŝĐŚƚŵŝƚŶƟĚĞŵĞŶƟǀĂŬŽŵďŝŶŝĞƌƚ
ƵŶĚďůĞŝďĞŶĚŝĞĞŝŶǌŝŐĞWŚĂƌŵĂŬŽƚŚĞƌĂƉŝĞŝŵZĂŚŵĞŶĚĞƌĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐ͘<ŶĂƉƉϮϬй
ĚĞƌĞǁŽŚŶĞƌĞƌŚĂůƚĞŶĞŶǌŽĚŝĂǌĞƉŝŶĞďǌǁ͘ͲƌƵŐƐƵŶĚƵŶƚĞƌƐĐŚĞŝĚĞŶƐŝĐŚĚĂŵŝƚŶŝĐŚƚǀŽŶ
ĚĞŵĞŶƚĞŶĞǁŽŚŶĞƌŶ;,ƵďĞƌet al.͕ϮϬϭϮͿ͘/ŶĞŝŶĞƌĞƵƌŽƉćŝƐĐŚĞŶYƵĞƌƐĐŚŶŝƩͲ^ƚƵĚŝĞŝŶĂĐŚƚ
>ćŶĚĞƌŶǌĞŝŐĞŶƐŝĐŚŐĞƌŝŶŐĞƌĞsĞƌŽƌĚŶƵŶŐƐƉƌćǀĂůĞŶǌĞŶĨƺƌŶƟƉƐǇĐŚŽƟŬĂ͗sŽŶϳϵϭŶĞƵŝŶĞŝŶ
WŇĞŐĞŚĞŝŵĂƵĨŐĞŶŽŵŵĞŶĞŶDĞŶƐĐŚĞŶĞƌŚĂůƚĞŶϯϳ͕ϰйŶƟƉƐǇĐŚŽƟŬĂ͕ǁŽďĞŝĚŝĞŐĞƌŝŶŐƐƚĞŶ
ZĂƚĞŶŝŶ^ĐŚǁĞĚĞŶŵŝƚƌƵŶĚϭϮйƵŶĚĚŝĞŚƂĐŚƐƚĞŶŝŶ^ƉĂŶŝĞŶŵŝƚƺďĞƌϱϬйǀŽƌǌƵĮŶĚĞŶƐŝŶĚ͘
/ŶĞƵƚƐĐŚůĂŶĚůŝĞŐƚĚŝĞWƌćǀĂůĞŶǌďĞŝϰϳ͕ϭйƵŶĚĚĂŵŝƚŝŶĞŝŶĞŵǀĞƌŐůĞŝĐŚďĂƌĞŶZĂŚŵĞŶǁŝĞŝŶ
ĚĞƌ^ƚƵĚŝĞǀŽŶ,ƵďĞƌƚet al.;ϮϬϭϮͿ͘ZƵŶĚĚŝĞ,ćůŌĞĂůůĞƌĞǁŽŚŶĞƌůĞŝĚĞƚĂŶĞŝŶĞƌĞŵĞŶǌƵŶĚ
ƺďĞƌϯϬйĞƌŚĂůƚĞŶŶƟƉƐǇĐŚŽƟŬĂ͘ŝĞŚĂŶĐĞĞŝŶŶƟƉƐǇĐŚŽƟŬƵŵǌƵĞƌŚĂůƚĞŶƐŝŶŬƚ͕ƐŽďĂůĚ
ĞŝŶĞƐƉĞǌŝĮƐĐŚĞĞŵĞŶǌƐƚĂƟŽŶŝŶĚĞƌŝŶƌŝĐŚƚƵŶŐǀŽƌŚĂŶĚĞŶŝƐƚƵŶĚĞƌŚƂŚƚƐŝĐŚ͕ǁĞŶŶŚǇƉĞƌͲ
ĂŬƟǀĞsĞƌŚĂůƚĞŶƐǁĞŝƐĞŶŵŝƚĂƵŌƌĞƚĞŶ;KZϮ͕ϭϮ͖ϵϱй/ϭ͕ϰϭͲϯ͕ϭϴͿ;ĚĞDĂƵůĞŽŶet al.͕ϮϬϭϰͿ͘
,ŝůĨƐŵŝƩĞůǀĞƌƐŽƌŐƵŶŐŝŵWŇĞŐĞŚĞŝŵ 
ůƐĞŝŶǌŝŐĞ^ƚƵĚŝĞǌƵƌ/ŶĂŶƐƉƌƵĐŚŶĂŚŵĞǀŽŶ,ŝůĨƐŵŝƩĞůŶŝŶWŇĞŐĞŚĞŝŵĞŶŬŽŶŶƚĞĚŝĞĞŝŐĞŶĞ
ƌďĞŝƚǌƵƌŶůĂŐĞĞŝŶĞƌW'Ͳ^ŽŶĚĞďĞŝŶĞƵŝŶĞŝŶWŇĞŐĞŚĞŝŵĂƵĨŐĞŶŽŵŵĞŶĞŶsĞƌƐŝĐŚĞƌƚĞŶ
ŝĚĞŶƟĮǌŝĞƌƚǁĞƌĚĞŶ͘/ŵ<ĂƉŝƚĞůϰǁƵƌĚĞŶĚŝĞǁŝĐŚƟŐƐƚĞŶƌŐĞďŶŝƐƐĞĂƵĨŐĞĨƺŚƌƚ
;^ĐŚƵůǌĞet al.͕ϮϬϭϲͿ͘
ϱ͘Ϯ͘ϭ͘ϯƌǌŶĞŝŵŝƩĞůǀĞƌƐŽƌŐƵŶŐ
ŝŶ&ŽŬƵƐŝŶĚĞŶsĞƌƐŽƌŐƵŶŐƐĂŶĂůǇƐĞŶǌƵƌƌǌŶĞŝŵŝƩĞůŐĂďĞďĞŝĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŝŵĂŵďƵͲ
ůĂŶƚĞŶ^ĞƫŶŐůŝĞŐƚĂƵĨĚĞƌŝŶŶĂŚŵĞǀŽŶŶƟĚĞŵĞŶƟǀĂƵŶĚƉƐǇĐŚŽƚƌŽƉĞƌDŝƩĞů͕ǁŽďĞŝŚŝĞƌ
ŝŵďĞƐŽŶĚĞƌĞŶŶƟƉƐǇĐŚŽƟŬĂǌƵŶĞŶŶĞŶƐŝŶĚ͘
ŶƟĚĞŵĞŶƟǀĂ 
Ğƌ&ƌĂŐĞ͕ŝŶǁŝĞǁĞŝƚƐŝĐŚĚŝĞsĞƌŽƌĚŶƵŶŐĞŶĨƺƌŶƟĚĞŵĞŶƟǀĂďĞŝDĞŶƐĐŚĞŶ͕ĚŝĞŝŶĞŵĞŶǌͲ
ŶĞƚǌǁĞƌŬĞŶĞŝŶŐĞƐĐŚƌŝĞďĞŶƐŝŶĚŝŵsĞƌŐůĞŝĐŚǌƵƌZĞŐĞůǀĞƌƐŽƌŐƵŶŐƵŶƚĞƌƐĐŚĞŝĚĞŶ͕ŚĂďĞŶƐŝĐŚ
tƺďďĞůĞƌƵŶĚ<ŽůůĞŐĞŶ;ϮϬϭϱďͿǁŝĞĂƵĐŚ<ƂŚůĞƌƵŶĚ<ŽůůĞŐĞŶ;ϮϬϭϰͿĂŶŐĞŶŽŵŵĞŶ͘ĞŵĞŶǌͲ
ŶĞƚǌǁĞƌŬĞƐŝŶĚsĞƌƐŽƌŐƵŶŐƐǀĞƌďƺŶĚĞ͕ďĞƐƚĞŚĞŶĚĂƵƐƌĞŐŝŽŶĂůĞŶ<ŽŽƉĞƌĂƟŽŶĞŶŵŝƚĚĞŶǀĞƌͲ
ƐĐŚŝĞĚĞŶĞŶŬƚĞƵƌĞŶĚĞƐ'ĞƐƵŶĚŚĞŝƚƐǁĞƐĞŶƐŵŝƚĚĞŵŝĞů͕sĞƌƐŽƌŐƵŶŐƐĂŶŐĞďŽƚĞǌƵďƺŶĚĞůŶ
ƵŶĚǌƵǀĞƌŬŶƺƉĨĞŶ͕ƵŵĚŝĞsĞƌƐŽƌŐƵŶŐĚĞŵĞŶƟĞůůƌŬƌĂŶŬƚĞƌƵŶĚŝŚƌĞƌŶŐĞŚƂƌŝŐĞŶǌƵǀĞƌďĞƐͲ
ƐĞƌŶ;tƺďďĞůĞƌet al.͕ϮϬϭϱďͿ͘ŝĞĞƌƐƚĞ^ƚƵĚŝĞŝƐƚdĞŝůĚĞƌďƵŶĚĞƐǁĞŝƚĞŶͣĞŵĞŶǌŶĞƚǌǁĞƌŬĞŝŶ
ĞƵƚƐĐŚůĂŶĚ͞Ͳ^ƚƵĚŝĞ;ĞŵEĞƚͲͿ;tƺďďĞůĞƌet al.͕ϮϬϭϱďͿ͘/ŶĚŝĞƐĞƌǁĞƌĚĞŶϭϯǀĞƌƐĐŚŝĞĚĞŶĞ
ĞŵĞŶǌŶĞƚǌǁĞƌŬĞƵŶƚĞƌƐƵĐŚƚ͕ĚĞƌĞŶ^ƚƌƵŬƚƵƌĞŶƵŶĚEƵƚǌĞƌĐŚĂƌĂŬƚĞƌŝƐŝĞƌƚƵŶĚďĞƐĐŚƌŝĞďĞŶ͘
/ŶĚŝĞĂŬƚƵĞůůĞhŶƚĞƌƐƵĐŚƵŶŐƐŝŶĚϱϲϬĞŵĞŶǌĞƌŬƌĂŶŬƚĞƵŶĚŝŚƌĞŶŐĞŚƂƌŝŐĞŶ͕ĚŝĞŝŶĞŝŶĞƐ
ϯϴ
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ĚĞƌEĞƚǌǁĞƌŬĞĞŝŶŐĞƐĐŚƌŝĞďĞŶƐŝŶĚ͕ĞŝŶŐĞƐĐŚůŽƐƐĞŶ͘ŝĞĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶƐŝŶĚĂůƐƵĨĂůůƐͲ
ƐƟĐŚƉƌŽďĞĂƵƐĚĞŶũĞǁĞŝůŝŐĞŶEĞƚǌǁĞƌŬĞŶŝŶĚŝĞ^ƚƵĚŝĞĂƵĨŐĞŶŽŵŵĞŶ͘ŝĞĂƚĞŶĞƌŚĞďƵŶŐ
ĞƌĨŽůŐƚŝŵŚćƵƐůŝĐŚĞŶhŵĨĞůĚĚƵƌĐŚĞŝŶĞŐĞƐĐŚƵůƚĞ^ƚƵĚŝĞŶĂƐƐŝƐƚĞŶǌŵŝƚĚĞŵĞŶǌƐƉĞǌŝĮƐĐŚĞƌ
ƵƐďŝůĚƵŶŐ͘ƐƐĞƐƐŵĞŶƚƐƐŽǁŝĞ&ƌĂŐĞďƂŐĞŶǁĞƌĚĞŶĚƵƌĐŚĚĞŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶƐĞůďƐƚďǌǁ͘
ƐĞŝŶĞŶŐĞŚƂƌŝŐĞŶĂƵƐŐĞĨƺůůƚŽĚĞƌďĞĂŶƚǁŽƌƚĞƚ͘/ŶĚĞƌĂŬƚƵĞůůĞŶhŶƚĞƌƐƵĐŚƵŶŐǁĞƌĚĞŶƺďĞƌ
ϱϬйĚĞƌĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŵŝƚŶƟĚĞŵĞŶƟǀĂďĞŚĂŶĚĞůƚ͘Ś/ƐƐŝŶĚŵŝƚϲϯйĚĂƐĂŵŚćƵͲ
ĮŐƐƚĞŶĞŝŶŐĞŶŽŵŵĞŶĞŶƟĚĞŵĞŶƟǀƵŵ͕ŐĞĨŽůŐƚǀŽŶDĞŵĂŶƟŶŵŝƚϯϳй͘^ŝŐŶŝĮŬĂŶƚĞ&ĂŬƚŽƌĞŶ͕
ĚŝĞĚŝĞŝŶŶĂŚŵĞĞŝŶĞƐŶƟĚĞŵĞŶƟǀƵŵƐďĞĞŝŶŇƵƐƐĞŶ͕ƐŝŶĚƵ͘Ă͘ĚĂƐsŽƌůŝĞŐĞŶĞŝŶĞƌĨŽƌŵĂůĞŶ
ĞŵĞŶǌĚŝĂŐŶŽƐĞ;KZ͗ϭϲ͕ϴϭ͖ƉфϬ͕ϬϬϭͿ͘ŝŶũƺŶŐĞƌĞƐ>ĞďĞŶƐĂůƚĞƌĞƌŚƂŚƚĚŝĞŚĂŶĐĞĂƵĨĞŝŶĞ
ŶƟĚĞŵĞŶƟǀĂĞŝŶŶĂŚŵĞ͕ǁŝĞĂƵĐŚĚĂƐsŽƌůŝĞŐĞŶŶƵƌǁĞŶŝŐĞƌ<ŽŵŽƌďŝĚŝƚćƚĞŶ͘Ğƌ^ƚĂƚƵƐͣĂůͲ
ůĞŝŶůĞďĞŶĚ͞ŵŝŶĚĞƌƚĚŝĞŚĂŶĐĞ͕ĞŝŶĂŶƟĚĞŵĞŶƟǀĞƐDŝƩĞůĞŝŶǌƵŶĞŚŵĞŶ͘ŝĞƵƚŽƌĞŶƐĐŚůƵƐƐͲ
ĨŽůŐĞƌŶĂƵƐŝŚƌĞŶƌŐĞďŶŝƐƐĞŶ͕ĚĂƐƐĞŵĞŶǌĞƌŬƌĂŶŬƚĞŝŶĞŵĞŶǌŶĞƚǌǁĞƌŬĞŶĚĞƵƚůŝĐŚŚćƵĮŐĞƌ
ŶƟĚĞŵĞŶƟǀĂĞƌŚĂůƚĞŶ͕ŝŵsĞƌŐůĞŝĐŚǌƵĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŝŵWŇĞŐĞŚĞŝŵŽĚĞƌĂƵĐŚŝŶĚĞƌ
WƌŝŵćƌǀĞƌƐŽƌŐƵŶŐ͘<ƂŚůĞƌet al.;ϮϬϭϰͿďĞŬƌćŌŝŐĞŶĚŝĞƵƐƐĂŐĞŶĚĞƌƉŽƐŝƟǀĞŶƵƐǁŝƌŬƵŶŐĞŶ
ĞŝŶĞƐĞŵĞŶǌŶĞƚǌǁĞƌŬĞƐŝŶŝŚƌĞƌƌĂŶĚŽŵŝƐŝĞƌƚŬŽŶƚƌŽůůŝĞƌƚĞŶ^ƚƵĚŝĞŵŝƚϮϯϱĞŵĞŶǌĞƌŬƌĂŶŬͲ
ƚĞŶ͕ĚŝĞŝŶĞŝŶĞŵEĞƚǌǁĞƌŬŽƌŐĂŶŝƐŝĞƌƚƐŝŶĚƵŶĚϭϭϴƌŬƌĂŶŬƚĞŶ͕ĚŝĞĚŝĞŐćŶŐŝŐĞĞŚĂŶĚůƵŶŐ
ĞƌŚĂůƚĞŶ;<ƂŚůĞƌet al.͕ϮϬϭϰͿ͘ŝĞĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŝŶĞŝŶĞŵEĞƚǌǁĞƌŬĞƌŚĂůƚĞŶŵŝƚϱϬ͕ϱй
ĚĞƌƌŬƌĂŶŬƚĞŶƐŝŐŶŝĮŬĂŶƚŚćƵĮŐĞƌŶƟĚĞŵĞŶƟǀĂŝŵsĞƌŐůĞŝĐŚǌƵϯϱ͕ϴйĚĞƌƌŬƌĂŶŬƚĞŶ͕ĚŝĞ
ĚŝĞ^ƚĂŶĚĂƌĚďĞŚĂŶĚůƵŶŐĞƌŚĂůƚĞŶ͘ŝĞEĞƚǌǁĞƌŬƉĂƟĞŶƚĞŶŚĂďĞŶǌƵĚĞŵŚćƵĮŐĞƌ<ŽŶƚĂŬƚǌƵ
ĞŝŶĞŵ&ĂĐŚĂƌǌƚ͘ŝĞďĞŝĚĞŶ'ƌƵƉƉĞŶƵŶƚĞƌƐĐŚĞŝĚĞŶƐŝĐŚĂůůĞƌĚŝŶŐƐŶŝĐŚƚďǌŐů͘ĚĞƌŶŐĂďĞŶǌƵƌ
>ĞďĞŶƐƋƵĂůŝƚćƚʹĚŝĞƐŐŝůƚĂƵĐŚĨƺƌĚŝĞƉŇĞŐĞŶĚĞŶŶŐĞŚƂƌŝŐĞŶ͘
ƵŐĞƌŝŶŐĞƌĞŶsĞƌŽƌĚŶƵŶŐƐƌĂƚĞŶŬŽŵŵĞŶtƵĐŚĞƌĞƌƵŶĚ<ŽůůĞŐĞŶ;ϮϬϭϱͿŝŵZĂŚŵĞŶĚĞƌĞůͲ
ƉŚŝͲDsͲ^ƚƵĚŝĞ͕ĞŝŶĞƌďĞǀƂůŬĞƌƵŶŐƐďĂƐŝĞƌƚĞŶ͕ĐůƵƐƚĞƌͲƌĂŶĚŽŵŝƐŝĞƌƚĞŶƵŶĚŬŽŶƚƌŽůůŝĞƌƚĞŶ/ŶƚĞƌǀĞŶͲ
ƟŽŶƐƐƚƵĚŝĞŝŵŚĂƵƐćƌǌƚůŝĐŚĞŶĞƌĞŝĐŚǌƵƌKƉƟŵŝĞƌƵŶŐĚĞƌĂŵďƵůĂŶƚĞŶsĞƌƐŽƌŐƵŶŐǀŽŶWĂƟĞŶͲ
ƚĞŶŵŝƚĞŵĞŶǌŝŶDĞĐŬůĞŶďƵƌŐͲsŽƌƉŽŵŵĞƌŶ͘sŽƌƌĂŶŐŝŐĞƐŝĞůĚĞƌ^ƚƵĚŝĞŝƐƚĚŝĞsĞƌďĞƐƐĞƌƵŶŐ
ĚĞƌ&ƌƺŚĚŝĂŐŶŽƐƟŬĚĞƌĞŵĞŶǌ͘ƐǁƵƌĚĞŶŶƵƌWĂƟĞŶƚĞŶĞŝŶŐĞƐĐŚůŽƐƐĞŶ͕ĚŝĞŵŝŶĚĞƐƚĞŶƐϳϬ
:ĂŚƌĞĂůƚƐŝŶĚ͕ǌƵ,ĂƵƐĞǀĞƌƐŽƌŐƚǁĞƌĚĞŶƵŶĚĂŶŚĂŶĚĚĞƐŬŽŐŶŝƟǀĞŶĞŵdĞĐƚͲsĞƌĨĂŚƌĞŶƐƉŽƐŝƟǀ
ĂƵĨĞŵĞŶǌŐĞƚĞƐƚĞƚǁĞƌĚĞŶ͘ĂƚĞŶŐƌƵŶĚůĂŐĞƐŝŶĚ<ƌĂŶŬĞŶĂŬƚĞŶ͕ĞŝŶZĞǀŝĞǁĚĞƌĂŬƚƵĞůůĞŶDĞͲ
ĚŝŬĂƟŽŶŝŵŚćƵƐůŝĐŚĞŶ^ĞƫŶŐƐŽǁŝĞǀĞƌƐĐŚŝĞĚĞŶĞƐƐĞƐƐŵĞŶƚƐ͘ŝĞ^ƚƵĚŝĞŶĂƵƚŽƌĞŶŬŽŵŵĞŶǌƵ
ĨŽůŐĞŶĚĞŶsĞƌŽƌĚŶƵŶŐƐĂŶŐĂďĞŶ͗ǀŽŶĚĞŶϮϰϯĞŝŶŐĞƐĐŚůŽƐƐĞŶĞŶWĂƟĞŶƚĞŶĞƌŚĂůƚĞŶϳϮ;Ϯϵ͕ϲйͿ
ŶƟĚĞŵĞŶƟǀĂ͘ĂǀŽŶƐŝŶĚϱϱ͕ϱйŚ/ƐƵŶĚϰϰ͕ϭйDĞŵĂŶƟŶ͘sŽŶĚĞŶWĂƟĞŶƚĞŶ͕ĚŝĞŶƟĚĞͲ
ŵĞŶƟǀĂĞƌŚĂůƚĞŶŚĂďĞŶϲϮ͕ϱй;ŶсϰϱͿĞŝŶĞĨŽƌŵĂůĞĞŵĞŶǌĚŝĂŐŶŽƐĞ͘sŽŶůĞƚǌƚĞƌĞŶĞƌŚĂůƚĞŶ
ϰϲ͕ϰйŶƟĚĞŵĞŶƟǀĂ͘ŝĞŚƂĐŚƐƚĞsĞƌŽƌĚŶƵŶŐƐƉƌćǀĂůĞŶǌǌĞŝŐĞŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŵŝƚĞŝŶĞƌ
ůǌŚĞŝŵĞƌͲĞŵĞŶǌĂƵĨ͘ ƵĐŚŝŶĚŝĞƐĞƌ^ƚƵĚŝĞǁŝƌĚĚĞƵƚůŝĐŚ͕ĚĂƐƐWĂƟĞŶƚĞŶŵŝƚĞŝŶĞƌĨŽƌŵĂůĞŶ
ŝĂŐŶŽƐĞĞŝŶĞŚƂŚĞƌĞʹŚŝĞƌϭϴϬйͲŚĂŶĐĞŚĂďĞŶ͕ĞŝŶŶƟĚĞŵĞŶƟǀƵŵǌƵĞƌŚĂůƚĞŶ͕ŝŵsĞƌŐůĞŝĐŚ
ǌƵĚĞŶĞŶŽŚŶĞĨŽƌŵĂůĞŝĂŐŶŽƐĞ͘DŝƚĚĞƌ^ĐŚǁĞƌĞĚĞƌŬŽŐŶŝƟǀĞŶŝŶƐĐŚƌćŶŬƵŶŐĞƌŚƂŚƚƐŝĐŚ
ĞďĞŶƐŽĚŝĞŚĂŶĐĞĂƵĨĚŝĞsĞƌŽƌĚŶƵŶŐĂƵĨŶƟĚĞŵĞŶƟǀĂ͕ƐŽĚŝĞƵƚŽƌĞŶǁĞŝƚĞƌ͘ 
ϯϵ
J. Petersen – Versorgungsforschung bei Demenz
DŝĐŚĂůŽǁƐŬǇƵŶĚ<ŽůůĞŐĞŶ;ϮϬϭϰͿŚĂďĞŶŝŵZĂŚŵĞŶĚĞƌĞůƉŚŝͲDsͲ^ƚƵĚŝĞĚŝĞƂŬŽŶŽŵŝƐĐŚĞ
^ĞŝƚĞĚĞƌƌǌŶĞŝŵŝƩĞůƚŚĞƌĂƉŝĞǀŽŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŝŵĂŵďƵůĂŶƚĞŶ^ĞƫŶŐŶćŚĞƌƵŶƚĞƌͲ
ƐƵĐŚƚ͕ĚĂĚŝĞĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐƵŶƚĞƌŝŶďĞǌŝĞŚƵŶŐĨŽƌŵĂůĞƌWŇĞŐĞŬŽƐƚĞŶǌƵĚĞŶƚĞƵĞƌƐƚĞŶ
ƌŬƌĂŶŬƵŶŐĞŶĚĞƐŚƂŚĞƌĞŶ>ĞďĞŶƐĂůƚĞƌƐŐĞŚƂƌƚƵŶĚŶƵƌǁĞŶŝŐĞWƌŝŵćƌƐƚƵĚŝĞŶǌƵĚĞŶ<ŽƐƚĞŶ
ĚĞƌĞŵĞŶǌĞǆŝƐƟĞƌĞŶ;DŝĐŚĂůŽǁƐŬǇet al.͕ϮϬϭϰͿ͘ŝĞŶĂůǇƐĞǀŽŶϮϬϱƉŽƐŝƟǀĂƵĨĞŵĞŶǌ
ŐĞƚĞƐƚĞƚĞŶĂŵďƵůĂŶƚǀĞƌƐŽƌŐƚĞŶWĂƟĞŶƚĞŶƵŶĚĚĞƌĞŶƌǌŶĞŝŵŝƩĞůĞŝŶŶĂŚŵĞǌĞŝŐƚ͕ĚĂƐƐŵŝƚǌƵͲ
ŶĞŚŵĞŶĚĞƌ^ĐŚǁĞƌĞĚĞƌƌŬƌĂŶŬƵŶŐĚŝĞƌǌŶĞŝŵŝƩĞůŬŽƐƚĞŶƐƚĞŝŐĞŶоďĞŝŐůĞŝĐŚǌĞŝƟŐĞƌďŶĂŚͲ
ŵĞĚĞƌŶǌĂŚůĚĞƌƌǌŶĞŝŵŝƩĞů͘ZĞůĞǀĂŶƚĞ&ĂŬƚŽƌĞŶ͕ĚŝĞĚŝĞ,ƂŚĞĚĞƌƌǌŶĞŝŵŝƩĞůŬŽƐƚĞŶďĞͲ
ĞŝŶŇƵƐƐĞŶ͕ƐŝŶĚŝŶĚĞƌ^ƚƵĚŝĞǀŽŶDŝĐŚĂůŽǁƐŬǇƵŶĚ<ŽůůĞŐĞŶŝŶƐĐŚƌćŶŬƵŶŐĞŶŝŶĚĞŶd>ƐƵŶĚ
ĚŝĞŶǌĂŚůǌƵƐćƚǌůŝĐŚĞƌŝĂŐŶŽƐĞŶ͘ϲϬйĚĞƌƌǌŶĞŝŵŝƩĞůŬŽƐƚĞŶĞŶƞĂůůĞŶĂƵĨŶƟĚĞŵĞŶƟǀĂ͕
ǁŽďĞŝĚĞƌŝŶƐĂƚǌǀŽŶŶƟĚĞŵĞŶƟǀĂͲ'ĞŶĞƌŝŬĂĚŝĞ<ŽƐƚĞŶƵŵďŝƐǌƵϯϬйƐĞŶŬĞŶŬĂŶŶ͕ƐŽĚŝĞ
ƵƚŽƌĞŶ͘ƵīćůůŝŐŝƐƚ͕ĚĂƐƐĂƵĐŚŵŝƚǌƵŶĞŚŵĞŶĚĞŵůƚĞƌĚŝĞƌǌŶĞŝŵŝƩĞůŬŽƐƚĞŶƐŝŶŬĞŶŐĞŶĂƵƐŽ
ǁŝĞĚŝĞŶǌĂŚůĞŝŶŐĞŶŽŵŵĞŶĞƌDŝƩĞů͕ďĞŝŐůĞŝĐŚǌĞŝƟŐŚŽŚĞƌŶǌĂŚůǁĞŝƚĞƌĞƌŝĂŐŶŽƐĞŶ;Dt͗
ϵ͕ϮϰͿ͘ŝĞƵƚŽƌĞŶƌĞŐĞŶĂŶ͕ŝŶǁĞŝƚĞƌĨƺŚƌĞŶĚĞŶŶĂůǇƐĞŶǌƵƵŶƚĞƌƐƵĐŚĞŶ͕ŽďŚŝĞƌĞŝŶĞhŶƚĞƌͲ
ǀĞƌƐŽƌŐƵŶŐďǌǁ͘ĞŝŶĞŝŶĂĚćƋƵĂƚĞƌǌŶĞŝŵŝƩĞůǀĞƌƐŽƌŐƵŶŐǀŽŶŵƵůƟŵŽƌďŝĚĞŶWĂƟĞŶƚĞŶĞƌĨŽůŐƚ͘
ƵƐćƚǌůŝĐŚŬŽŶŶƚĞŶ^ĞŬƵŶĚćƌĚĂƚĞŶĂŶĂůǇƐĞŶǌƵƌsĞƌŽƌĚŶƵŶŐǀŽŶŶƟĚĞŵĞŶƟǀĂŝĚĞŶƟĮǌŝĞƌƚ
ǁĞƌĚĞŶ͘ŝĞƌďĞŝƚĞŶďĞĂŶƚǁŽƌƚĞŶƵŶƚĞƌƐĐŚŝĞĚůŝĐŚĞ&ƌĂŐĞŶǌƵƌŶƟĚĞŵĞŶƟǀĂͲsĞƌŽƌĚŶƵŶŐ͗
tćŚƌĞŶĚŽŚůŬĞŶƵŶĚ<ŽůůĞŐĞŶ;ϮϬϭϱͿĚŝĞŬŽŶƟŶƵŝĞƌůŝĐŚĞŶƟĚĞŵĞŶƟǀĂͲŝŶŶĂŚŵĞƵŶƚĞƌƐƵĐŚͲ
ƚĞŶ͕ƐĞƚǌƚĞŶ,ŽīŵĂŶŶƵŶĚ<ŽůůĞŐĞŶ;ϮϬϭϭͿŝŚƌĞŶ^ĐŚǁĞƌƉƵŶŬƚĂƵĨĚŝĞŶĂůǇƐĞĚĞƐŝŶŇƵƐƐĞƐ
ǀŽŶ<ŽŵŽƌďŝĚŝƚćƚƵŶĚWŽůǇƉŚĂƌŵĂǌŝĞĂƵĨĚŝĞŶƟĚĞŵĞŶƟǀĂͲsĞƌŽƌĚŶƵŶŐ͘>ĞƚǌƚĞƌĞƵŶƚĞƌͲ
ƐƵĐŚƚĞŶĂƵĨĚĞƌĂƐŝƐǀŽŶ<ƌĂŶŬĞŶŬĂƐƐĞŶĚĂƚĞŶŶĞƵĂŶĞŵĞŶǌƌŬƌĂŶŬƚĞ͘/ŵĞƌƐƚĞŶ:ĂŚƌĚĞƌ
ƌŬƌĂŶŬƵŶŐĞƌŚĂůƚĞŶϭϯйǀŽŶϭ͘ϴϰϴƌŬƌĂŶŬƚĞŶŚ/͘ŝĞŚĂŶĐĞĨƺƌĚŝĞsĞƌŽƌĚŶƵŶŐĞŝŶĞƐ
Ś/ŝƐƚĨƺƌƌŬƌĂŶŬƚĞ͕ĚŝĞŶŝĐŚƚŝŶĚĞƌŚƂĐŚƐƚĞŶWŇĞŐĞƐƚƵĨĞĞŝŶŐƌƵƉƉŝĞƌƚƐŝŶĚ͕ĚĞƵƚůŝĐŚŚƂŚĞƌ
;ŬĞŝŶĞWŇĞŐĞƐƚƵĨĞǀƐ͘WŇĞŐĞƐƚƵĨĞϯ͗ĂĚũ͘KZ͗ϱ͕ϯϱ͖ϵϱй/ϭ͕ϲϭͲϭϳ͕ϴϭͿ͘DŝƚĚĞŵsŽƌŚĂŶĚĞŶƐĞŝŶ
ũĞĚĞƐǁĞŝƚĞƌĞŶŐĞƌŝĂƚƌŝĞƚǇƉŝƐĐŚĞŶ^ǇŵƉƚŽŵŬŽŵƉůĞǆĞƐ;ĚĂǌƵǌćŚůĞŶďĞŝƐƉŝĞůƐǁĞŝƐĞ/ŶŬŽŶƟŶĞŶǌ͕
/ŵŵŽďŝůŝƚćƚ͕DĂŶŐĞůĞƌŶćŚƌƵŶŐ͕ƐĐŚǁĞƌĞ^ĞŚͲƵŶĚ,ƂƌĞŝŶƐĐŚƌćŶŬƵŶŐĞŶĞƚĐ͘ͿŵŝŶĚĞƌƚƐŝĐŚĚŝĞ
ŚĂŶĐĞĂƵĨĞŝŶŶƟĚĞŵĞŶƟǀƵŵ͕ĞďĞŶƐŽ͕ǁĞŶŶĞƐǁĞŶŝŐĞ&ĂĐŚĂƌǌƚŬŽŶƚĂŬƚĞŐŝďƚ͘ŝĞŝŶŶĂŚͲ
ŵĞǁĞŝƚĞƌĞƌƌǌŶĞŝŵŝƩĞůǌĞŝŐƚŚŝŶŐĞŐĞŶŬĞŝŶĞŶƐŝŐŶŝĮŬĂŶƚĞŶŝŶŇƵƐƐĂƵĨĚŝĞsĞƌŽƌĚŶƵŶŐǀŽŶ
Ś/͘ŝĞƵƚŽƌĞŶƐĐŚůƵƐƐĨŽůŐĞƌŶĂƵƐŝŚƌĞŶƌŐĞďŶŝƐƐĞŶ͕ĚĂƐƐŶŝĐŚƚĂůůĞŝŶĚĂƐůƚĞƌĚĂƌƺďĞƌ
ĞŶƚƐĐŚĞŝĚĞƚ͕ŽďĞŝŶŶƟĚĞŵĞŶƟǀƵŵǀĞƌŽƌĚŶĞƚǁŝƌĚ͕ĞƐŝƐƚǀŝĞůŵĞŚƌĚĂƐŬůŝŶŝƐĐŚĞƌƐĐŚĞŝŶƵŶŐƐͲ
ďŝůĚĚĞƐƌŬƌĂŶŬƚĞŶ͘
ƵĐŚŽŚůŬĞŶƵŶĚ<ŽůůĞŐĞŶ;ϮϬϭϱͿďĞƐƚćƟŐĞŶ͕ĚĂƐƐĚĞƌ&ĂĐŚĂƌǌƚŬŽŶƚĂŬƚĞŝŶĞŶŝŶŇƵƐƐĂƵĨĚŝĞ
ŶƟĚĞŵĞŶƟǀĂǀĞƌŽƌĚŶƵŶŐŚĂƚ͘/Śƌ&ŽŬƵƐůŝĞŐƚĂƵĨĚĞƌhŶƚĞƌƐƵĐŚƵŶŐĚĞƌŬŽŶƟŶƵŝĞƌůŝĐŚĞŶsĞƌͲ
ŽƌĚŶƵŶŐǀŽŶŶƟĚĞŵĞŶƟǀĂŝŵZĂŚŵĞŶĞŝŶĞƌĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐ͘ĂĨƺƌĂŶĂůǇƐŝĞƌƚĞŶƐŝĞĂƚĞŶ
ĚĞƌ/D^Ͳ,ĞĂůƚŚĂƚĞŶďĂŶŬ͕ǁĞůĐŚĞŝŚƌĞ/ŶĨŽƌŵĂƟŽŶĞŶĂƵƐďƌĞĐŚŶƵŶŐƐĚĂƚĞŶǀŽŶƌǌƚƉƌĂǆĞŶ
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ƵŶĚƉŽƚŚĞŬĞŶďĞǌŝĞŚƚ;ŽŚůŬĞŶet al.͕ϮϬϭϱͿ͘ŝĞĂƚĞŶůŝĞŐĞŶĂŶŽŶǇŵŝƐŝĞƌƚǀŽƌƵŶĚǁƵƌĚĞŶ
ŝŶĚĞƌĂŬƚƵĞůůĞŶhŶƚĞƌƐƵĐŚƵŶŐĨƺƌĚĞŶĞŝƚƌĂƵŵϮϬϬϯďŝƐϮϬϭϯĂŶĂůǇƐŝĞƌƚ͘/ŶĚŝĞƐĞƌĞŝƚǁƵƌĚĞŶ
ϭϮ͘ϵϭϬWĂƟĞŶƚĞŶŵŝƚĞŝŶĞƌĞŵĞŶǌĚŝĂŐŶŽƐĞƵŶĚĞŝŶĞƌŝŶŝƟĂůĞŶdŚĞƌĂƉŝĞŵŝƚŚ/ŽĚĞƌDĞͲ
ŵĂŶƟŶĞŝŶŐĞƐĐŚůŽƐƐĞŶƵŶĚƺďĞƌϱ:ĂŚƌĞďĞŽďĂĐŚƚĞƚ͘tƵƌĚĞĚĂƐŝŶŝƟĂůǀĞƌŽƌĚŶĞƚĞŶƟĚĞŵĞŶͲ
ƟǀƵŵůćŶŐĞƌĂůƐϵϬdĂŐĞŶŝĐŚƚŐĞŐĞďĞŶ͕ƐŽǁŝƌĚĚŝĞƐĂůƐdŚĞƌĂƉŝĞĂďďƌƵĐŚŐĞǁĞƌƚĞƚ͘tćŚƌĞŶĚ
ŶĂĐŚĞŝŶĞŵ:ĂŚƌƌƵŶĚϲϬйŝŶŝŚƌĞƌŝŶŝƟĂůĞŶdŚĞƌĂƉŝĞǁĞŝƚĞƌďĞŚĂŶĚĞůƚǁĞƌĚĞŶ͕ƐŝŶŬƚĚĞƌŶƚĞŝů
ĂƵĨϯϰйŝŵĨƺŶŌĞŶ:ĂŚƌ͘ WƌćĚŝƐƉŽŶŝĞƌƚĨƺƌĞŝŶĞŶďďƌƵĐŚĚĞƌdŚĞƌĂƉŝĞƐŝŶĚ&ƌĂƵĞŶ͕ƌŬƌĂŶŬƚĞ
ŵŝƚĞŝŶĞŵŚƂŚĞƌĞŶ>ĞďĞŶƐĂůƚĞƌ͕ ĞŝŶĞƌƵŶƐƉĞǌŝĮƐĐŚĞŶĞŵĞŶǌĚŝĂŐŶŽƐĞ͕ĞŝŶĞƌĞŚĂŶĚůƵŶŐŵŝƚ
ĚĞŵDŝƩĞůZŝǀĂƐƟŐŵŝŶƵŶĚWĂƟĞŶƚĞŶ͕ĚŝĞĚƵƌĐŚĞŝŶĞŶ,ĂƵƐĂƌǌƚŝŵsĞƌŐůĞŝĐŚǌƵĞŝŶĞŵ&ĂĐŚĂƌǌƚ
ďĞŚĂŶĚĞůƚǁĞƌĚĞŶ͘ŝĞƵƚŽƌĞŶďĞƚŽŶĞŶĚĂŚĞƌ͕ ĚĂƐƐĞŝŶĞƐƉĞǌŝĮƐĐŚĞŝĂŐŶŽƐĞĐŽĚŝĞƌƵŶŐĚƵƌĐŚ
ĚĞŶŝŶďĞǌƵŐĞŝŶĞƐ&ĂĐŚĂƌǌƚĞƐĚĂǌƵĨƺŚƌƚ͕ĚĂƐƐĞŝŶƉĂƐƐĞŶĚĞƐŶƟĚĞŵĞŶƟǀƵŵĞŝŶŐĞƐĞƚǌƚǁŝƌĚ͕
ǁĂƐǁŝĞĚĞƌƵŵǌƵĞŝŶĞƌĞƌŚƂŚƚĞŶĚŚćƌĞŶǌĨƺŚƌƚ͘ƵĐŚĂƵƐƂŬŽŶŽŵŝƐĐŚĞƌWĞƌƐƉĞŬƟǀĞŝƐƚĂƵƐ
^ŝĐŚƚĚĞƌƵƚŽƌĞŶĚĞƌŝŶƐĂƚǌĞŝŶĞƌĂŶƟĚĞŵĞŶƟǀĞŶdŚĞƌĂƉŝĞƐŝŶŶǀŽůů͗ƵĨ'ƌƵŶĚůĂŐĞǀŽŶ<ƌĂŶͲ
ŬĞŶŬĂƐƐĞŶĚĂƚĞŶĚĞƌĚĂŵĂůŝŐĞŶĂƌŵĞƌƌƐĂƚǌŬĂƐƐĞ;ŚĞƵƚĞZDZ'<ͿŬŽŶŶƚĞŶ<ŝĞŶĐŬĞƵŶĚ
<ŽůůĞŐĞŶ;ϮϬϭϭͿǌĞŝŐĞŶ͕ĚĂƐƐůǌŚĞŝŵĞƌͲƌŬƌĂŶŬƚĞ͕ĚŝĞŵŝƚDĞŵĂŶƟŶďĞŚĂŶĚĞůƚǁĞƌĚĞŶ͕ǌǁĂƌ
ǌƵŶćĐŚƐƚŚƂŚĞƌĞƌǌŶĞŝŵŝƩĞůŬŽƐƚĞŶǀĞƌƵƌƐĂĐŚĞŶŝŵsĞƌŐůĞŝĐŚǌƵƌŬƌĂŶŬƚĞŶŽŚŶĞĞŝŶĞŶͲ
ƟĚĞŵĞŶƟǀĂͲŽĚĞƌƉƐǇĐŚŽƚƌŽƉĞdŚĞƌĂƉŝĞŽĚĞƌĂƵĐŚĞŝŶĞƌĞŝŶƉƐǇĐŚŽƚƌŽƉĞdŚĞƌĂƉŝĞоŝŶĞŝŶĞŵ
ϱͲ:ĂŚƌĞƐͲĞŝƚƌĂƵŵĂďĞƌǁĞŶŝŐĞƌWŇĞŐĞŬŽƐƚĞŶƵŶĚĚĂŵŝƚ'ĞƐĂŵƚŬŽƐƚĞŶǀĞƌƵƌƐĂĐŚĞŶ
;<ŝĞŶĐŬĞet al.͕ϮϬϭϭͿ͘
EƵƌĞŝŶĞ^ƚƵĚŝĞƵŶƚĞƌƐƵĐŚƚĚŝĞsĞƌŽƌĚŶƵŶŐǀŽŶŐŝŶŬŐŽŚĂůƟŐĞŶDŝƩĞůŶ;:ĞƐĐŚŬĞet al.͕ϮϬϭϭͿ͘
:ĞƐĐŚŬĞƵŶĚ<ŽůůĞŐĞŶ;ϮϬϭϭͿĂŶĂůǇƐŝĞƌĞŶŝŶŝŚƌĞƌĞŽďĂĐŚƚƵŶŐƐƐƚƵĚŝĞ͕ǁŝĞƐŝĐŚĚĂƐsĞƌŽƌĚͲ
ŶƵŶŐƐǀĞƌŚĂůƚĞŶǀŽŶůůŐĞŵĞŝŶŵĞĚŝǌŝŶĞƌŶƵŶĚEĞƵƌŽůŽŐĞŶŵŝƚĞŝŶĞƌ^ƉĞǌŝĂůŝƐŝĞƌƵŶŐĚĞƌ
ůƚĞƌŶĂƟǀͲƵŶĚ<ŽŵƉůĞŵĞŶƚćƌŵĞĚŝǌŝŶĨƺƌŶƟĚĞŵĞŶƟǀĂŐĞƐƚĂůƚĞƚ͘ƵĐŚtƺďďĞůĞƌet al.
;ϮϬϭϱͿŚĂďĞŶŶĞďĞŶŚ/ƐƵŶĚDĞŵĂŶƟŶĂƵĐŚ'ŝŶŬŐŽƉƌćƉĂƌĂƚĞŵŝƚƵŶƚĞƌƐƵĐŚƚ͘/ŶĚĞƌŽďĞŶ
ďĞƐĐŚƌŝĞďĞŶĞŶ^ƚƵĚŝĞǀŽŶĞŵĞŶǌŶĞƚǌǁĞƌŬĞŶŶĞŚŵĞŶƌƵŶĚϱйĚĞƌƌŬƌĂŶŬƚĞŶ;ŶсϮϵͿ'ŝŶŬͲ
ŐŽƉƌćƉĂƌĂƚĞĞŝŶʹĚŝĞ,ćůŌĞĚĂǀŽŶĂůƐDŽŶŽƚŚĞƌĂƉŝĞ;tƺďďĞůĞƌet al.͕ϮϬϭϱďͿ͘ƐǀĞƌǁƵŶĚĞƌƚ
ŶŝĐŚƚ͕ĚĂƐƐĚŝĞsĞƌŽƌĚŶƵŶŐƐƉƌćǀĂůĞŶǌĨƺƌŐŝŶŬŐŽŚĂůƟŐĞWƌćƉĂƌĂƚĞďĞŝ	ƌǌƚĞŶŵŝƚĂůƚĞƌŶĂƟǀŵĞͲ
ĚŝǌŝŶŝƐĐŚĞƌƵƐƌŝĐŚƚƵŶŐĚĞƵƚůŝĐŚŚƂŚĞƌůŝĞŐƚ͗/ŶƐŐĞƐĂŵƚǁƵƌĚĞŶϮϮ	ƌǌƚĞĞŝŶŐĞƐĐŚůŽƐƐĞŶ͕ĚŝĞ
ƺďĞƌĞŝŶĞŶϱͲ:ĂŚƌĞƐͲĞŝƚƌĂƵŵŬŽŶƐĞŬƵƟǀĞŵĞŶǌĞƌŬƌĂŶŬƚĞŵŝƚĞŝŶĞƌŐĞƐŝĐŚĞƌƚĞŶĞŵĞŶǌĚŝͲ
ĂŐŶŽƐĞĞŝŶŐĞƐĐŚůŽƐƐĞŶŚĂďĞŶ;ŶсϱϳϳͿ͘Ϯϱ͕ϲйĚĞƌƌŬƌĂŶŬƚĞŶĞƌŚĂůƚĞŶŵŝŶĚĞƐƚĞŶƐĞŝŶĞsĞƌͲ
ŽƌĚŶƵŶŐĨƺƌŚ/Ɛ͕DĞŵĂŶƟŶŽĚĞƌ'ŝŶŬŐŽͲǆƚƌĂŬƚʹϲϳ͕ϲйĞŶƞĂůůĞŶĚĂďĞŝĂƵĨ'ŝŶŬŐŽďŝůŽďĂ͕
ŐĞĨŽůŐƚǀŽŶŚ/Ɛ;ϭϳ͕ϲйͿ;:ĞƐĐŚŬĞet al.͕ϮϬϭϭͿ͘ĞŵĞŶǌĞƌŬƌĂŶŬƚĞŵŝƚĞŝŶĞŵŚƂŚĞƌĞŶ>ĞďĞŶƐͲ
ĂůƚĞƌŚĂďĞŶŝŶĚĞƌĂŬƚƵĞůůĞŶhŶƚĞƌƐƵĐŚƵŶŐĞŝŶĞŚƂŚĞƌĞŚĂŶĐĞĂƵĨĚĞŶƌŚĂůƚǀŽŶ'ŝŶŬŐŽ
ďŝůŽďĂ͕ŐĞŶĂƵƐŽǁŝĞƌŬƌĂŶŬƚĞŵŝƚĞŝŶĞƌůǌŚĞŝŵĞƌͲŝĂŐŶŽƐĞ͘
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ŶƟƉƐǇĐŚŽƟŬĂ 
ŝŶǁĞƐĞŶƚůŝĐŚĞƌ^ĐŚǁĞƌƉƵŶŬƚĚĞƌ^ƚƵĚŝĞŶǌƵƌƌǌŶĞŝŵŝƩĞůǀĞƌƐŽƌŐƵŶŐďĞǌŝĞŚƚƐŝĐŚĂƵĨĚŝĞ
ŝŶŶĂŚŵĞǀŽŶŶƟƉƐǇĐŚŽƟŬĂŝŵZĂŚŵĞŶĞŝŶĞƌĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐ͘ƵĐŚĨƺƌĚŝĞƐĞŶĞƌĞŝĐŚ
ůŝĞŐĞŶƌďĞŝƚĞŶĂƵĨĚĞƌ'ƌƵŶĚůĂŐĞƐŽǁŽŚůǀŽŶWƌŝŵćƌͲĂůƐĂƵĐŚǀŽŶ^ĞŬƵŶĚćƌĚĂƚĞŶǀŽƌ͘ 
dĞŝƉĞůƵŶĚ<ŽůůĞŐĞŶƵŶƚĞƌƐƵĐŚƚĞŶŝŵ:ĂŚƌϮϬϭϱĚĞŶŝŶƐĂƚǌǀŽŶƉƐǇĐŚŽƚƌŽƉĞŶƌǌŶĞŝŵŝƩĞůŶŝŵ
<ŽŶƚĞǆƚŶŝĐŚƚͲŬŽŐŶŝƟǀĞƌsĞƌŚĂůƚĞŶƐƐǇŵƉƚŽŵĞŝŵZĂŚŵĞŶĚĞƌďĞƌĞŝƚƐŽďĞŶďĞƐĐŚƌŝĞďĞŶĞŶĞͲ
ůƉŚŝͲDsͲ^ƚƵĚŝĞ͘sŽŶĚĞŶƉŽƐŝƟǀĂƵĨĞŵĞŶǌŐĞƚĞƐƚĞƚĞŶWĂƟĞŶƚĞŶ;ŶсϭϳϲͿŚĂďĞŶϴϭŬĞŝŶĞĨŽƌͲ
ŵĂůĞŝĂŐŶŽƐĞƵŶĚϱϯйĚĞƌƉŽƐŝƟǀŐĞƐĐƌĞĞŶƚĞŶWĂƟĞŶƚĞŶĞƌůĞďĞŶŶŝĐŚƚͲŬŽŐŶŝƟǀĞsĞƌŚĂůƚĞŶƐͲ
ƐǇŵƉƚŽŵĞ͘ĂƐƐƐĞƐƐŵĞŶƚEĞƵƌŽƉƐǇĐŚŝĂƚƌŝĐ/ŶǀĞŶƚŽƌǇ;EW/ͿǌƵƌDĞƐƐƵŶŐĚĞƌ^ĐŚǁĞƌĞƵŶĚ
,ćƵĮŐŬĞŝƚǀŽŶŶŝĐŚƚͲŬŽŐŶŝƟǀĞŶsĞƌŚĂůƚĞŶƐƐǇŵƉƚŽŵĞŶǌĞŝŐƚ͕ĚĂƐƐWĂƟĞŶƚĞŶŵŝƚĞŝŶĞƌĨŽƌŵĂůĞŶ
ŝĂŐŶŽƐĞŬĞŝŶĞŶŚƂŚĞƌĞŶEW/ͲtĞƌƚĂƵĨǁĞŝƐĞŶ͘ŝĞ^ĐŚǁĞƌĞĚĞƌŶŝĐŚƚͲŬŽŐŶŝƟǀĞŶsĞƌŚĂůƚĞŶƐͲ
ƐǇŵƉƚŽŵĞŝƐƚĂůůĞƌĚŝŶŐƐŵŝƚĚĞŵ'ĞďƌĂƵĐŚǀŽŶŶƟƉƐǇĐŚŽƟŬĂĂƐƐŽǌŝŝĞƌƚ͗:ĞŚƂŚĞƌĚĞƌEW/Ͳ^ĐŽƌĞ͕
ĚĞƐƚŽŚćƵĮŐĞƌĞƌŚĂůƚĞŶĚŝĞWĂƟĞŶƚĞŶŶƟƉƐǇĐŚŽƟŬĂоǀŽƌĂůůĞŵWĂƟĞŶƚĞŶŵŝƚŶŝĐŚƚͲƉƐǇĐŚŽƟͲ
ƐĐŚĞŶ^ǇŵƉƚŽŵĞŶ͘ŝŶĞƌŚƂŚƚĞƌĞǁĞŐƵŶŐƐĚƌĂŶŐ͕ƉĂƚŚŝĞƵŶĚŶŐƐƚƐŽǁŝĞŝƐŝŶŚŝďŝƟŽŶƐŝŶĚ
ĚŝĞǁĞƐĞŶƚůŝĐŚĞŶ^ǇŵƉƚŽŵĞ͕ĚŝĞŵŝƚĞŝŶĞƌsĞƌŽƌĚŶƵŶŐĂƐƐŽǌŝŝĞƌƚƐŝŶĚ͘/ŶƐŐĞƐĂŵƚĞƌŚĂůƚĞŶϮϰ
ĚĞƌϭϳϲWĂƟĞŶƚĞŶŶƟƉƐǇĐŚŽƟŬĂƵŶĚĂŵŚćƵĮŐƐƚĞŶƚǇƉŝŬĂ͘ϲϲйĚĞƌWĂƟĞŶƚĞŶĞƌŚĂůƚĞŶŵŝŶͲ
ĚĞƐƚĞŶƐĞŝŶƉƐǇĐŚŽƚƌŽƉĞƐDŝƩĞů;dĞŝƉĞůet al.͕ϮϬϭϱͿ͘EĞďĞŶĚĞŵƌǌŶĞŝŵŝƩĞůŐĞďƌĂƵĐŚ
ďŝůĚĞŶĚŝĞƵƚŽƌĞŶĚŝĞŚŽŚĞĞůĂƐƚƵŶŐƉŇĞŐĞŶĚĞƌŶŐĞŚƂƌŝŐĞĚƵƌĐŚŶŝĐŚƚͲŬŽŐŶŝƟǀĞsĞƌŚĂůƚĞŶƐͲ
ƐǇŵƉƚŽŵĞĂďƐŽǁŝĞĚĞƌĞŶŚŽŚĞŶ^ƚĞůůĞŶǁĞƌƚŝŶĚĞƌsĞƌƐŽƌŐƵŶŐĚĞŵĞŶƟĞůůƌŬƌĂŶŬƚĞƌ͘ 
ƵĐŚŝĐŚůĞƌƵŶĚ<ŽůůĞŐĞŶ;ϮϬϭϱͿƐĞƚǌĞŶƐŝĐŚŵŝƚĚĞƌŝŶŶĂŚŵĞǀŽŶŶƟƉƐǇĐŚŽƟŬĂŝŵ
ZĂŚŵĞŶĚĞƌĞůƉŚŝͲDsͲ^ƚƵĚŝĞĂƵƐĞŝŶĂŶĚĞƌ͘ /ŵsĞƌŐůĞŝĐŚǌƵdĞŝƉĞůƵŶĚ<ŽůůĞŐĞŶ;ϮϬϭϱͿŵŝƚ
ďĞƐŽŶĚĞƌĞŵ&ŽŬƵƐĂƵĨĚŝĞŶƟƉƐǇĐŚŽƟŬĂŐĂďĞƵŶĚǁĞŶŝŐĞƌĂƵĨĚĂƐƵŌƌĞƚĞŶǀŽŶŶŝĐŚƚͲŬŽŐŶŝƟͲ
ǀĞŶsĞƌŚĂůƚĞŶƐƐǇŵƉƚŽŵĞŶ͘sŽŶĚĞŶϮϰϯĞŝŶŐĞƐĐŚůŽƐƐĞŶĞŶ͕ƉŽƐŝƟǀŐĞƐĐƌĞĞŶƚĞŶĞŵĞŶǌƉĂƟĞŶͲ
ƚĞŶĞƌŚĂůƚĞŶϭϬй;ŶсϮϱͿŵŝŶĚĞƐƚĞŶƐĞŝŶDĂůĞŝŶŶƟƉƐǇĐŚŽƟŬƵŵ͘ƵĐŚŚŝĞƌƐŝŶĚĞƐǀŽƌŶĞŚŵͲ
ůŝĐŚƚǇƉŝŬĂ;ϲϰйͿ͕ĚŝĞƐĞĂƵĐŚǁŝĞĚĞƌŵĞŝƐƚĨƺƌĚŝĞĞŚĂŶĚůƵŶŐŶŝĐŚƚͲƉƐǇĐŚŽƟƐĐŚĞƌ^ǇŵƉƚŽŵĞ͘
sŽŶĚĞŶƌŬƌĂŶŬƚĞŶŵŝƚŶƟƉƐǇĐŚŽƟŬĂŐĂďĞŚĂďĞŶůĞĚŝŐůŝĐŚϰϰйĞŝŶĞĨŽƌŵĂůĞŝĂŐŶŽƐĞ
;ŝĐŚůĞƌet al.͕ϮϬϭϱͿ͘
ŝŶĞĞŝŐĞŶĞƌďĞŝƚǌƵƌ'ĂďĞǀŽŶŶƟƉƐǇĐŚŽƟŬĂŝŵ:ĂŚƌĚĞƌ/ŶǌŝĚĞŶǌďĂƐŝĞƌƚĂƵĨ<ƌĂŶŬĞŶŬĂƐƐĞŶͲ
ĚĂƚĞŶƵŶĚĚĂŵŝƚŶƵƌĂƵĨĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶ͕ĚŝĞďĞƌĞŝƚƐĞŝŶĞŝĂŐŶŽƐĞĂƵĨǁĞŝƐĞŶ͘ŝĞhŶƚĞƌƐƵͲ
ĐŚƵŶŐďĞƐĐŚćŌŝŐƚƐŝĐŚŵŝƚĚĞƌsĞƌŽƌĚŶƵŶŐǀŽŶŶƟƉƐǇĐŚŽƟŬĂĨƺƌĞŵĞŶǌĞƌŬƌĂŶŬƚĞŝŵ:ĂŚƌĚĞƌ
/ŶǌŝĚĞŶǌ;ŶсϭϴϰϴͿŝŵsĞƌŐůĞŝĐŚǌƵŶĂĐŚůƚĞƌƵŶĚ'ĞƐĐŚůĞĐŚƚŐĞŵĂƚĐŚƚĞŶ<ŽŶƚƌŽůůĞŶ;ŶсϳϯϴϱͿ
;^ĐŚƵůǌĞet al.͕ϮϬϭϯďͿ͘Ϯϱ͕ϰйĞƌŚĂůƚĞŶŝŵĞƌƐƚĞŶ:ĂŚƌŵŝŶĚĞƐƚĞŶƐĞŝŶĞsĞƌŽƌĚŶƵŶŐĨƺƌŶƟƉƐǇͲ
ĐŚŽƟŬĂŝŵsĞƌŐůĞŝĐŚǌƵϰ͕ϯйĚĞƌŶŝĐŚƚͲĚĞŵĞŶƚĞŶ<ŽŶƚƌŽůůĞŶ;KZ͗ϳ͕ϲϭ͖ϵϱй/ϲ͕ϱϮͲϴ͕ϴϳͿ͘
ĂƐĂŵŚćƵĮŐƐƚĞǀĞƌŽƌĚŶĞƚĞDŝƩĞůŝƐƚƐŽǁŽŚůďĞŝĚĞŶĞŵĞŶƚĞŶǁŝĞĂƵĐŚďĞŝĚĞŶ<ŽŶƚƌŽůůĞŶ
DĞůƉĞƌŽŶ͘ŝĞsĞƌŽƌĚŶƵŶŐƐƉƌćǀĂůĞŶǌĞŶƐŝŶĚŝŵWŇĞŐĞŚĞŝŵŵŝƚϱϱ͕ϴйŝŵsĞƌŐůĞŝĐŚǌƵŵĂŵͲ
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ďƵůĂŶƚĞŶ^ĞƫŶŐŵŝƚϭϳ͕ϳйĨƺƌĞŵĞŶǌĞƌŬƌĂŶŬƚĞĚĞƵƚůŝĐŚŚƂŚĞƌ͘ ŝĞƐǁŝƌĚĂƵĐŚŝŶĚĞƌŵƵůͲ
ƟǀĂƌŝĂƚĞŶŶĂůǇƐĞďĞŬƌćŌŝŐƚ͗ŝŶŶƐƟĞŐĚĞƌWŇĞŐĞƐƚƵĨĞ͕ǁĞŝďůŝĐŚĞƐ'ĞƐĐŚůĞĐŚƚ͕ĚĂƐ^ĞƫŶŐ
WŇĞŐĞŚĞŝŵƵŶĚŶĂƚƺƌůŝĐŚĚŝĞĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐƐŝŶĚƐŝŐŶŝĮŬĂŶƚĞ&ĂŬƚŽƌĞŶ͕ĚŝĞĞŝŶĞsĞƌŽƌĚͲ
ŶƵŶŐďĞĞŝŶŇƵƐƐĞŶ͘ĂƐůƚĞƌǁŝƌĚǌƵĞŝŶĞŵŶŝĐŚƚͲƐŝŐŶŝĮŬĂŶƚĞŶ&ĂŬƚŽƌ͕ ǁĞŶŶĨƺƌĂůůĞĂŶĚĞƌĞŶ
sĂƌŝĂďůĞŶŬŽŶƚƌŽůůŝĞƌƚǁŝƌĚ͘ŝĞ^ƚƵĚŝĞǀĞƌĚĞƵƚůŝĐŚƚĚĞŶŚŽŚĞŶ^ƚĞůůĞŶǁĞƌƚĚĞƌŶƟƉƐǇĐŚŽƟŬĂͲ
ǀĞƌŽƌĚŶƵŶŐďĞŝĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶ͘ŝĞǌǁĞŝƚĞ^ĞŬƵŶĚćƌĚĂƚĞŶĂŶĂůǇƐĞŝƐƚĚŝĞďĞƌĞŝƚƐŝŶ<ĂƉŝƚĞůϰ
ďĞƐĐŚƌŝĞďĞŶĞ^ƚƵĚŝĞǌƵƌsĞƌŽƌĚŶƵŶŐƐƉƌćǀĂůĞŶǌŝŵ<ŽŶƚĞǆƚŶĞƵĞƌƌŬĞŶŶƚŶŝƐƐĞǌƵŶƟƉƐǇĐŚŽƟͲ
ŬĂĞŝŶŶĂŚŵĞďĞŝĞŵĞŶǌ͘ĞŵŶĂĐŚĮĞůŝŶĚĞŶ:ĂŚƌĞŶϮϬϬϰďŝƐϮϬϬϵĚŝĞsĞƌŽƌĚŶƵŶŐƐƉƌćǀĂůĞŶǌ
ďĞŝĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶǀŽŶϯϱ͕ϱйĂƵĨϯϮ͕ϱйĂď͘ŝĞƐĞƌdƌĞŶĚŝƐƚĂůůĞƌĚŝŶŐƐŶŝĐŚƚƐŝŐŶŝĮŬĂŶƚ͘
ŝŶĞsĞƌƐĐŚŝĞďƵŶŐĚĞƌtŝƌŬƐƚŽīĞǀŽŶdǇƉŝŬĂĂƵĨƚǇƉŝŬĂůćƐƐƚƐŝĐŚĨƺƌĚŝĞƐĞŶ^ƚƵĚŝĞŶǌĞŝƚƌĂƵŵ
ĚĞƵƚůŝĐŚĞƌŬĞŶŶĞŶ͘ƵĐŚĚŝĞDĞŶŐĞĚĞƌǀĞƌŽƌĚŶĞƚĞŶDŝƩĞůĞƌŚƂŚƚƐŝĐŚŝŵ^ƚƵĚŝĞŶǌĞŝƚƌĂƵŵ
ƐŝŐŶŝĮŬĂŶƚǀŽŶĐĂ͘ϴϬĂƵĨĐĂ͘ϵϭ͘ŝĞŶĞƵĞŶƌŬĞŶŶƚŶŝƐƐĞǌƵŵŝŶƐĂƚǌĚĞƌDŝƩĞůŝŵ
ZĂŚŵĞŶĞŝŶĞƌĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐƐŽǁŝĞĚŝĞͣZŽƚĞͲ,ĂŶĚͲƌŝĞĨĞ͞ƵŶĚtĂƌŶŚŝŶǁĞŝƐĞĚĞƌĞƵƌŽͲ
ƉćŝƐĐŚĞŶƌǌŶĞŝŵŝƩĞůĂŐĞŶƚƵƌ;DͿƐƉŝĞŐĞůŶƐŝĐŚĚĞŵŶĂĐŚŶŝĐŚƚŝŶĞŝŶĞŵǀĞƌćŶĚĞƌƚĞŶsĞƌŽƌĚͲ
ŶƵŶŐƐǀĞƌŚĂůƚĞŶǁŝĚĞƌ;^ĐŚƵůǌĞet al.͕ϮϬϭϯĂͿ͘
ŶƟĚĞƉƌĞƐƐŝǀĂ 
/ŵZĂŚŵĞŶĞŝŶĞƌĞƵƌŽƉćŝƐĐŚĞŶ^ƚƵĚŝĞǁŝƌĚĚŝĞsĞƌƐŽƌŐƵŶŐƐĐŚǁĞƌĞŵĞŶǌĞƌŬƌĂŶŬƚĞƌŵŝƚ
ĚĞƉƌĞƐƐŝǀĞŶ^ǇŵƉƚŽŵĞŶƵŶƚĞƌƐƵĐŚƚ͘ƐŝƐƚĚŝĞĞŝŶǌŝŐĞ^ƚƵĚŝĞ͕ĚŝĞĞǆƉůŝǌŝƚĚŝĞŶƟĚĞƉƌĞƐƐŝǀĂͲ
ǀĞƌŽƌĚŶƵŶŐƵŶƚĞƌƐƵĐŚƚ;'ŝĞďĞůet al.͕ϮϬϭϱͿ͘/ŶĂĐŚƚĞƵƌŽƉćŝƐĐŚĞŶ>ćŶĚĞƌŶǁƵƌĚĞŶŝŵZĂŚŵĞŶ
ĚĞƌZŝŐŚƚdŝŵĞWůĂĐĞĂƌĞͲ^ƚƵĚŝĞ͕ĚŝĞǌƵŵŝĞůŚĂƚ͕ŵƉĨĞŚůƵŶŐĞŶĨƺƌĚĞŶmďĞƌŐĂŶŐǀŽŶĚĞƌ
ŚćƵƐůŝĐŚĞŶsĞƌƐŽƌŐƵŶŐŝŶĚŝĞƐƚĂƟŽŶćƌĞĞƚƌĞƵƵŶŐǌƵĞŶƚǁŝĐŬĞůŶ͕ƐĐŚǁĞƌĞŵĞŶǌĞƌŬƌĂŶŬƚĞŵŝƚ
ĞŝŶĞŵDD^ͲtĞƌƚǀŽŶхϵĞŝŶŐĞƐĐŚůŽƐƐĞŶ͘ŝĞƌŬƌĂŶŬƚĞŶŵƺƐƐĞŶĞŝŶĞŶƉŇĞŐĞŶĚĞŶŶŐĞŚƂͲ
ƌŝŐĞŶŚĂďĞŶ͕ĚĞƌƐŝĞƐƚĞƟŐďĞƚƌĞƵƚďǌǁ͘ŬŽŶƟŶƵŝĞƌůŝĐŚŝŵWŇĞŐĞŚĞŝŵďĞƐƵĐŚƚ͕ĚĂŵŝƚŐĞŵĞŝŶͲ
ƐĂŵ/ŶƚĞƌǀŝĞǁĨƌĂŐĞŶďĞĂŶƚǁŽƌƚĞƚƵŶĚƐƐĞƐƐŵĞŶƚƐĚƵƌĐŚŐĞĨƺŚƌƚǁĞƌĚĞŶŬƂŶŶĞŶ͘/ŶƐŐĞƐĂŵƚ
ƐĐŚůŝĞƘƚĚŝĞ^ƚƵĚŝĞϰϭϰĞŵĞŶǌĞƌŬƌĂŶŬƚĞĞŝŶ͕ĚĂǀŽŶǁĞƌĚĞŶϭϵϳŝŶĞŝŶĞŵWŇĞŐĞŚĞŝŵǀĞƌƐŽƌŐƚ͘
ŝĞWƌćǀĂůĞŶǌĚĞƉƌĞƐƐŝǀĞƌ^ǇŵƉƚŽŵĞǁŝƌĚĨƺƌĚŝĞŐĞƐĂŵƚĞ^ƚƵĚŝĞŶŬŽŚŽƌƚĞŵŝƚϯϬйĂŶŐĞŐĞďĞŶ͘
ŝĞ^ĐŽƌĞƐǀĂƌŝŝĞƌƚĞŶƐŝŐŶŝĮŬĂŶƚǌǁŝƐĐŚĞŶĚĞŶ>ćŶĚĞƌŶ͗ĞƵƚƐĐŚĞĞŵĞŶǌĞƌŬƌĂŶŬƚĞŚĂďĞŶĚŝĞ
ŚƂĐŚƐƚĞŶ^ĐŽƌĞͲtĞƌƚĞǀŽŶĂůůĞŶďĞƚĞŝůŝŐƚĞŶ>ćŶĚĞƌŶ͕&ŝŶŶůĂŶĚƵŶĚĚŝĞEŝĞĚĞƌůĂŶĚĞŚĂďĞŶĚŝĞ
ŶŝĞĚƌŝŐƐƚĞŶtĞƌƚĞ͘/ŵsĞƌŐůĞŝĐŚǌƵWŇĞŐĞŚĞŝŵďĞǁŽŚŶĞƌŶǁĞŝƐĞŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŝŵĂŵďƵͲ
ůĂŶƚĞŶ^ĞƫŶŐŚƂŚĞƌĞĞƉƌĞƐƐŝŽŶƐͲ^ĐŽƌĞƐĂƵĨ͘ ϮϭйĚĞƐŐĞƐĂŵƚĞŶ^ĂŵƉůĞƐĞƌŚćůƚŶƟĚĞƉƌĞƐƐŝͲ
ǀĂ͕ǁŽďĞŝŝƚĂůŽƉƌĂŵĚĂƐDŝƩĞůŝƐƚ͕ǁĞůĐŚĞƐŝŶĂůůĞŶ>ćŶĚĞƌŶĂŵŚćƵĮŐƐƚĞŶĂŶŐĞǁĞŶĚĞƚǁŝƌĚ͘
ŝĞŚƂĐŚƐƚĞŶsĞƌŽƌĚŶƵŶŐƐƉƌćǀĂůĞŶǌĞŶǁĞƌĚĞŶĨƺƌ^ƉĂŶŝĞŶŝĚĞŶƟĮǌŝĞƌƚ͕ĞƵƚƐĐŚůĂŶĚǁĞŝƐƚ
ũĞĚŽĐŚĚŝĞŚƂĐŚƐƚĞŝƐŬƌĞƉĂŶǌǌǁŝƐĐŚĞŶĞƉƌĞƐƐŝŽŶƐƐǇŵƉƚŽŵĞŶƵŶĚĚĞƌsĞƌŽƌĚŶƵŶŐǀŽŶ
ŶƟĚĞƉƌĞƐƐŝǀĂĂƵĨ͘ 
ϰϯ
J. Petersen – Versorgungsforschung bei Demenz
WŽƚĞŶƟĞůůŝŶĂĚćƋƵĂƚĞƌǌŶĞŝŵŝƩĞů 
/ŵZĂŚŵĞŶĚĞƌĂƌǌƚĞŶƚůĂƐƚĞŶĚĞŶŐĞŵĞŝŶĚĞŶĂŚĞŶ͕Ͳ,ĞĂůƚŚͲŐĞƐƚƺƚǌƚĞŶƐǇƐƚĞŵŝƐĐŚĞŶ/ŶƚĞƌǀĞŶͲ
ƟŽŶƐͲ^ƚƵĚŝĞ;'Ŷ^Ͳ^ƚƵĚŝĞͿ͕ǁĞůĐŚĞŝŵ:ĂŚƌϮϬϬϱǀŽŵ/ŶƐƟƚƵƚĨƺƌŽŵŵƵŶŝƚǇDĞĚŝĐŝŶĞĚĞƌ
hŶŝǀĞƌƐŝƚćƚ'ƌĞŝĨƐǁĂůĚŝŶŝƟŝĞƌƚǁƵƌĚĞ͕ŚĂďĞŶ&ŝƐƐƵŶĚ<ŽůůĞŐĞŶ;ϮϬϭϯͿĚŝĞŝŶŶĂŚŵĞǀŽŶƉŽƚĞŶͲ
ƟĞůůƵŶŐĞĞŝŐŶĞƚĞŶƌǌŶĞŝŵŝƩĞůŶ;W/DͿďĞŝĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶƵŶƚĞƌƐƵĐŚƚ͘ĂƐ'Ŷ^ͲWƌŽũĞŬƚ
ŚĂƚǌƵŵŝĞů͕,ĂƵƐćƌǌƚĞŝŶůćŶĚůŝĐŚĞŶZĞŐŝŽŶĞŶĚƵƌĐŚĚŝĞĞůĞŐĂƟŽŶďĞƐƟŵŵƚĞƌŚĂƵƐćƌǌƚůŝĐŚĞƌ
dćƟŐŬĞŝƚĞŶĂŶƐƉĞǌŝĞůůƋƵĂůŝĮǌŝĞƌƚĞƐƉŇĞŐĞƌŝƐĐŚĞƐWĞƌƐŽŶĂůǌƵĞŶƚůĂƐƚĞŶ͕ĚĂĚƵƌĐŚĚŝĞĚĞŵŽͲ
ŐƌĂƉŚŝƐĐŚĞŶŶƚǁŝĐŬůƵŶŐĞŶďĞƐŽŶĚĞƌƐĚŝĞůćŶĚůŝĐŚĞŶZĞŐŝŽŶĞŶǌ͘͘ŝŶDĞĐŬůĞŶďƵƌŐͲsŽƌƉŽŵͲ
ŵĞƌŶǀŽŶhŶƚĞƌǀĞƌƐŽƌŐƵŶŐďĞĚƌŽŚƚƐŝŶĚ;&ŝƐƐet al.͕ϮϬϭϯͿ͘/ŶĚŝĞ^ƚƵĚŝĞǁƵƌĚĞŶϯϰϮĂŵďƵůĂŶƚ
ǀĞƌƐŽƌŐƚĞćůƚĞƌĞDĞŶƐĐŚĞŶŵŝƚĞŝŶĞŵDŝŶĚĞƐƚĂůƚĞƌǀŽŶϲϱ:ĂŚƌĞŶŝŵĞŝƚƌĂƵŵǀŽŶϮϬϬϲďŝƐ
ϮϬϬϴŝŶĚŝĞ^ƚƵĚŝĞĞŝŶŐĞƐĐŚůŽƐƐĞŶƵŶĚĂŶŚĂŶĚĚĞƐĞŵdĞĐͲsĞƌĨĂŚƌĞŶƐĂƵĨĞŵĞŶǌŐĞƚĞƐƚĞƚ͘
ϭϭϭWĂƟĞŶƚĞŶ;ϯϮ͕ϱйͿǁĞƌĚĞŶĂůƐĚĞŵĞŶǌŬƌĂŶŬĞŝŶŐĞƐƚƵŌ;ĞŵdĞĐфϵWƵŶŬƚĞͿ͘ŝĞWĂƟĞŶƚĞŶ
ǁĞƌĚĞŶŝŵŚćƵƐůŝĐŚĞŶhŵĨĞůĚǀŽŶĞŝŶĞƌ'Ŷ^Ͳ&ĂĐŚŬƌĂŌĂƵĨŐĞƐƵĐŚƚ͘ŽƌƚĞƌŚĂůƚĞŶƐŝĞĞŝŶZĞͲ
ǀŝĞǁĚĞƌĂŬƚƵĞůůĞŶDĞĚŝŬĂƟŽŶƵŶĚǁĞƌĚĞŶǀĞƌƐĐŚŝĞĚĞŶĞŶƐƐĞƐƐŵĞŶƚƐƵŶƚĞƌǌŽŐĞŶ͘ŝĂŐŶŽƐĞŶ
ǁĞƌĚĞŶĞďĞŶƐŽĂƵƐ<ƌĂŶŬĞŶĂŬƚĞŶĞǆƚƌĂŚŝĞƌƚ͘ZƵŶĚϮϬйĚĞƌĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶĞƌŚĂůƚĞŶW/D
ƵŶĚǁĞŝƐĞŶŵĞŚƌ^ƚƺƌǌĞŝŶĚĞƌ,ŝƐƚŽƌŝĞĂƵĨŝŵsĞƌŐůĞŝĐŚǌƵĚĞŶŶŝĐŚƚͲĚĞŵĞŶƚĞŶWĂƟĞŶƚĞŶ͘ĂƐ
ǁĞŝďůŝĐŚĞ'ĞƐĐŚůĞĐŚƚƐŽǁŝĞĚŝĞŶǌĂŚůĞŝŶŐĞŶŽŵŵĞŶĞƌƌǌŶĞŝŵŝƩĞůƐŝŶĚƐŝŐŶŝĮŬĂŶƚĞ&ĂŬƚŽͲ
ƌĞŶ͕ĚŝĞĞŝŶĞW/DͲŝŶŶĂŚŵĞďĞĞŝŶŇƵƐƐĞŶ͘ĞŝĚĞŶ&ƌĂƵĞŶǁĞŝƐĞŶŶƟƉƐǇĐŚŽƟŬĂĂůƐW/DĞŝŶĞ
ŚŽŚĞWƌćǀĂůĞŶǌĂƵĨ͘ ůƐƉŽƚĞŶƟĞůůƐĐŚƺƚǌĞŶĚĞ&ĂŬƚŽƌĞŶǁĞƌĚĞŶƵŶƚĞƌƐĐŚŝĞĚůŝĐŚĞ,ŝůĨĞŶďĞŝĚĞƌ
ƌǌŶĞŝŵŝƩĞůŐĂďĞŝĚĞŶƟĮǌŝĞƌƚ͗ŝŶďĞǌƵŐĚĞƌƉŽƚŚĞŬĞŝŶĚĂƐDĞĚŝŬĂŵĞŶƚĞŶŵĂŶĂŐĞŵĞŶƚƐŽǁŝĞ
ƉŇĞŐĞŶĚĞŶŐĞŚƂƌŝŐĞ͕ĚŝĞĚŝĞƌǌŶĞŝŵŝƩĞůŐĂďĞǌƵƐćƚǌůŝĐŚƺďĞƌǁĂĐŚĞŶ͘ŝĞƵƚŽƌĞŶƐĐŚůƵƐƐĨŽůͲ
ŐĞƌŶĂƵƐŝŚƌĞŶƌŐĞďŶŝƐƐĞŶ͕ĚĂƐƐĂŵďƵůĂŶƚďĞƚƌĞƵƚĞ,ĂƵƐďĞƐƵĐŚƐƉĂƟĞŶƚĞŶƵŶĚŝŵĞƐŽŶĚĞƌĞŶ
ĚĞŵĞŶƟĞůůƌŬƌĂŶŬƚĞ͕ĞŝŶĞƌŚƂŚƚĞƐZŝƐŝŬŽŚĂďĞŶ͕W/DǌƵĞƌŚĂůƚĞŶ͘^ŝĞƐĞŚĞŶĚŝĞŝŶĨƺŚƌƵŶŐ
ĞŝŶĞƐƐǇƐƚĞŵĂƟƐĐŚĞŶƌǌŶĞŝŵŝƩĞůƌĞǀŝĞǁƐŝŶĚĞƌŚćƵƐůŝĐŚĞŶsĞƌƐŽƌŐƵŶŐĂůƐŐƌŽƘĞƌŝŶŐůŝĐŚŬĞŝƚ
;&ŝƐƐet al.͕ϮϬϭϯͿ͘
^ĐŚŵĞƌǌŵŝƩĞů 
EƵƌĞŝŶĞ^ƚƵĚŝĞƐĞƚǌƚƐŝĐŚŵŝƚĚĞƌsĞƌŽƌĚŶƵŶŐǀŽŶ^ĐŚŵĞƌǌŵŝƩĞůŶĂƵƐĞŝŶĂŶĚĞƌ͘ ^ŝĞďĞƌƵŚƚ
ĂƵĨĚĞƌŐůĞŝĐŚĞŶ<ŽŚŽƌƚĞŝŶǌŝĚĞŶƚĚĞŵĞŶƟĞůůƌŬƌĂŶŬƚĞƌŵŝƚŶŝĐŚƚͲĚĞŵĞŶƚĞŶ<ŽŶƚƌŽůůĞŶ͕ǁŝĞ
ďĞƌĞŝƚƐŽďĞŶďĞƐĐŚƌŝĞďĞŶǌƵƌŶƟƉƐǇĐŚŽƟŬĂǀĞƌŽƌĚŶƵŶŐŝŵ/ŶǌŝĚĞŶǌũĂŚƌ;,ŽīŵĂŶŶet al.͕
ϮϬϭϰĂͿ͘ƵĨŐƌƵŶĚĚĞƌ<ŽŵŵƵŶŝŬĂƟŽŶƐƐĐŚǁŝĞƌŝŐŬĞŝƚĞŶŝŵZĂŚŵĞŶĞŝŶĞƌĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐ
ƐŝŶĚĞŵĞŶǌĞƌŬƌĂŶŬƚĞďĞƐŽŶĚĞƌƐŐĞĨćŚƌĚĞƚ͕ĚĂƐƐ^ĐŚŵĞƌǌĞŶŶŝĐŚƚƌĞĐŚƚǌĞŝƟŐĞƌĨĂƐƐƚƵŶĚ
ďĞŚĂŶĚĞůƚǁĞƌĚĞŶ͘ŝĂŐŶŽƐĞŶ͕ĚŝĞĂƵĨ^ĐŚŵĞƌǌĞŶƐĐŚůŝĞƘĞŶůĂƐƐĞŶ͕ǁĞƌĚĞŶŝŶďĞŝĚĞŶ<ŽŚŽƌƚĞŶ
ŐůĞŝĐŚŚćƵĮŐŐĞƐƚĞůůƚ͘ŝĞƐĞƐƌŐĞďŶŝƐ͕ƐŽĚŝĞƵƚŽƌĞŶĚĞƌ^ƚƵĚŝĞ͕ǁŝĚĞƌƐƉƌĞĐŚĞĚĞƌŶŶĂŚŵĞ͕
ĚĂƐƐ^ĐŚŵĞƌǌĞŶďĞŝĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŶŝĐŚƚĂĚćƋƵĂƚĚŝĂŐŶŽƐƟǌŝĞƌƚƵŶĚĐŽĚŝĞƌƚǁĞƌĚĞŶ͘ŶͲ
ĚĞƌƐǀĞƌŚćůƚĞƐƐŝĐŚďĞŝĚĞƌĞŚĂŶĚůƵŶŐĚĞƌ^ĐŚŵĞƌǌĞŶ͗tćŚƌĞŶĚĚŝĞƌŽŚĞŶĂůǇƐĞǌĞŝŐƚ͕ĚĂƐƐ
ĞŵĞŶǌĞƌŬƌĂŶŬƚĞŚćƵĮŐĞƌĂůƐĚŝĞ<ŽŶƚƌŽůůĞŶŵŝŶĚĞƐƚĞŶƐĞŝŶ^ĐŚŵĞƌǌŵŝƩĞůĞƌŚĂůƚĞŶ͕ǌĞŝŐƚĚŝĞ
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ŵƵůƟǀĂƌŝĂƚĞŶĂůǇƐĞ͕ĚĂƐƐĚŝĞŚĂŶĐĞ͕ĞŝŶŶĂůŐĞƟŬƵŵǌƵĞƌŚĂůƚĞŶ͕ĨƺƌĞŵĞŶǌĞƌŬƌĂŶŬƚĞĚĞƵƚͲ
ůŝĐŚŐĞƌŝŶŐĞƌŝƐƚĂůƐĨƺƌĚŝĞŶŝĐŚƚͲĚĞŵĞŶƚĞŶ<ŽŶƚƌŽůůĞŶ͕ǁĞŶŶĨƺƌ<ŽŵŽƌďŝĚŝƚćƚƵŶĚ^ĐŚŵĞƌǌĚŝͲ
ĂŐŶŽƐĞŶŬŽŶƚƌŽůůŝĞƌƚǁŝƌĚ͘DĞƚĂŵŝǌŽůŝƐƚĚĂƐĂŵŚćƵĮŐƐƚĞŶǀĞƌŽƌĚŶĞƚĞ^ĐŚŵĞƌǌŵŝƩĞůĨƺƌĞͲ
ŵĞŶǌĞƌŬƌĂŶŬƚĞ͘<ŽŶƚƌŽůůĞŶĞƌŚĂůƚĞŶǀŽƌĂůůĞŵŝĐůŽĨĞŶĂĐ͕ĚŝĐŚƚŐĞĨŽůŐƚǀŽŶDĞƚĂŵŝǌŽů͕ǁĞůĐŚĞƐ
ŝŶŇƺƐƐŝŐĞƌ&ŽƌŵĞƌŚćůƚůŝĐŚŝƐƚƵŶĚĚĂŚĞƌŚćƵĮŐďĞŝćůƚĞƌĞŶDĞŶƐĐŚĞŶĂƵĨŐƌƵŶĚĚĞƌĞŝŶĨĂĐŚĞŶ
sĞƌĂďƌĞŝĐŚƵŶŐďĞŝ^ĐŚůƵĐŬƐĐŚǁŝĞƌŝŐŬĞŝƚĞŶŐĞŐĞďĞŶǁŝƌĚ͘ŝĞ^ƚƵĚŝĞǌĞŝŐƚ͕ĚĂƐƐǁĞŶŝŐĞƌĚŝĞ
^ĐŚŵĞƌǌĞƌŬĞŶŶƵŶŐƉƌŽďůĞŵĂƟƐĐŚŝƐƚ͕ƐŽŶĚĞƌŶ͕ĚĂƐƐĂŶĚĞƌĞ&ĂŬƚŽƌĞŶĚŝĞsĞƌŽƌĚŶƵŶŐďĞĞŝŶŇƵƐͲ
ƐĞŶ͘ŝŶĞŵƂŐůŝĐŚĞƌŬůćƌƵŶŐůŝĞŐƚŝŶĚĞƌĞĚĞƵƚƵŶŐĚĞƌDŽďŝůŝƚćƚ͗/ƐƚŵŝƚǌƵŶĞŚŵĞŶĚĞƌ^ĐŚǁĞͲ
ƌĞĚĞƌƌŬƌĂŶŬƵŶŐĚŝĞƌŚĂůƚƵŶŐĚĞƌDŽďŝůŝƚćƚŶŝĐŚƚŵĞŚƌƉƌŝŵćƌĞƐĞŚĂŶĚůƵŶŐƐǌŝĞů͕ƐŽǁĞƌĚĞŶ
ďĞƐŽŶĚĞƌƐŝŶŚƂŚĞƌĞŶWŇĞŐĞƐƚƵĨĞŶ;ďĞŝĞƩůćŐĞƌŝŐŬĞŝƚͿ͕ĚŝĞsĞƌƐĐŚƌĞŝďƵŶŐĞŶĨƺƌ^ĐŚŵĞƌǌŵŝƩĞů
ƌĞĚƵǌŝĞƌƚ͘
ϱ͘Ϯ͘ϭ͘ϰĞƚƌĞƵƵŶŐƵŶĚWŇĞŐĞŝŵŚćƵƐůŝĐŚĞŶ^ĞƫŶŐ
,ŝůĨƐŵŝƩĞůƵŶĚŶŝĐŚƚͲƉŚĂƌŵĂŬŽůŽŐŝƐĐŚĞdŚĞƌĂƉŝĞŶ 
ŝƐŚĞƌŝƐƚǁĞŶŝŐďĞŬĂŶŶƚƺďĞƌĚŝĞ/ŶĂŶƐƉƌƵĐŚŶĂŚŵĞŶŝĐŚƚͲƉŚĂƌŵĂŬŽůŽŐŝƐĐŚĞƌdŚĞƌĂƉŝĞŶƵŶĚ
,ŝůĨƐŵŝƩĞůǀŽŶDĞŶƐĐŚĞŶŵŝƚĞŵĞŶǌŝŵĂŵďƵůĂŶƚĞŶsĞƌƐŽƌŐƵŶŐƐďĞƌĞŝĐŚ͘ŝĞƐĞǁƵƌĚĞŝŵ
ZĂŚŵĞŶĚĞƌĞŵEĞƚͲͲ^ƚƵĚŝĞŐĞŶĂƵĞƌƵŶƚĞƌƐƵĐŚƚ͘/ŶŝŚƌĞƌYƵĞƌƐĐŚŶŝƩͲ^ƚƵĚŝĞŬƂŶŶĞŶtƺďͲ
ďĞůĞƌƵŶĚ<ŽůůĞŐĞŶ;ϮϬϭϱĂͿĞƌƐƚŵĂůŝŐŶŐĂďĞŶǌƵƌ/ŶĂŶƐƉƌƵĐŚŶĂŚŵĞǀŽŶ,ĞŝůŵŝƩĞůͲ>ĞŝƐƚƵŶŐĞŶ
ǁŝĞWŚǇƐŝŽͲƵŶĚƌŐŽƚŚĞƌĂƉŝĞǀŽŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŵĂĐŚĞŶ͕ĚŝĞŝŶĞŝŶĞŵEĞƚǌǁĞƌŬĞŝŶŐĞͲ
ƐĐŚƌŝĞďĞŶƐŝŶĚ͘ZƵŶĚũĞĚĞƌǀŝĞƌƚĞĞŵĞŶǌĞƌŬƌĂŶŬƚĞĞƌŚćůƚĚĞŵŶĂĐŚWŚǇƐŝŽƚŚĞƌĂƉŝĞ;Ϯϰ͕ϰйͿ
ƵŶĚũĞĚĞƌƐŝĞďƚĞ;ϭϱ͕ϴйͿƌŐŽƚŚĞƌĂƉŝĞ͘^ĞŚŚŝůĨĞŶǁĞƌĚĞŶǀŽŶƺďĞƌϵϬйĚĞƌĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶ
ŐĞŶƵƚǌƚ͘<ŶĂƉƉϴϬйŶƵƚǌĞŶ,ǇŐŝĞŶĞĂƌƟŬĞů͕ĐĂ͘ϲϬйŶĞŚŵĞŶ,ŝůĨƐŵŝƩĞůǌƵƌhŶƚĞƌƐƚƺƚǌƵŶŐĚĞƌ
DŽďŝůŝƚćƚŝŶŶƐƉƌƵĐŚ;tƺďďĞůĞƌet al.͕ϮϬϭϱĂͿ͘ŝĞEƵƚǌƵŶŐǀŽŶdŚĞƌĂƉŝĞŶǁŝƌĚĚƵƌĐŚĚĂƐ
ůƚĞƌƵŶĚ<ŽŵŽƌďŝĚŝƚćƚĞŶďĞƐƟŵŵƚ͕ƐŽĚŝĞ^ƚƵĚŝĞŶĂƵƚŽƌĞŶ͗ŝĞ/ŶĂŶƐƉƌƵĐŚŶĂŚŵĞĞƌŐŽƚŚĞƌĂͲ
ƉĞƵƟƐĐŚĞƌDĂƘŶĂŚŵĞŶƐƚĞŝŐƚŵŝƚĚĞŵůƚĞƌƵŶĚWŚǇƐŝŽƚŚĞƌĂƉŝĞŶŝŵŵƚĂŶ͕ǁĞŶŶĚŝĞŶǌĂŚůĂŶ
<ŽŵŽƌďŝĚŝƚćƚĞŶƐƚĞŝŐƚ͘
PŬŽŶŽŵŝƐĐŚĞWĞƌƐƉĞŬƟǀĞĂƵĨĚĂƐŚćƵƐůŝĐŚĞ^ĞƫŶŐ 
ǁĞŝƂŬŽŶŽŵŝƐĐŚĞ^ƚƵĚŝĞŶƵŶƚĞƌƐƵĐŚƚĞŶĚŝĞĞŵĞŶǌǀĞƌƐŽƌŐƵŶŐƵŶĚĚĞƌĞŶĮŶĂŶǌŝĞůůĞĞĚĞƵͲ
ƚƵŶŐĨƺƌĚŝĞ'ĞƐĞůůƐĐŚĂŌƵŶĚĚŝĞƉŇĞŐĞŶĚĞŶŶŐĞŚƂƌŝŐĞŶ;^ĐŚǁĂƌǌŬŽƉĨet al.͕ϮϬϭϭ͖tŝŵŽ
et al.͕ϮϬϭϯͿ͘ĞŝĚĞŶWƌŝŵćƌͲ^ƚƵĚŝĞŶŝƐƚŐĞŵĞŝŶ͕ĚĂƐƐƐŝĞǌǁŝƐĐŚĞŶĚĞŶ^ĐŚǁĞƌĞŐƌĂĚĞŶĚĞƌ
ĞŵĞŶǌƵŶƚĞƌƐĐŚĞŝĚĞŶ͘tŝŵŽƵŶĚ<ŽůůĞŐĞŶ;ϮϬϭϯͿďĞƐĐŚƌćŶŬĞŶƐŝĐŚŝŶŝŚƌĞƌĞƵƌŽƉćŝƐĐŚĞŶ
ĞŽďĂĐŚƚƵŶŐƐƐƚƵĚŝĞĂůůĞƌĚŝŶŐƐŶƵƌĂƵĨĚŝĞůǌŚĞŝŵĞƌͲĞŵĞŶǌ͘ĞƵƚƐĐŚůĂŶĚ͕&ƌĂŶŬƌĞŝĐŚƵŶĚ
ŶŐůĂŶĚƐŝŶĚĂŶĚĞƌ^ƚƵĚŝĞďĞƚĞŝůŝŐƚƵŶĚĞƌŚĞďĞŶĂƚĞŶƺďĞƌĚĞŶ'ĞƐƵŶĚŚĞŝƚƐǌƵƐƚĂŶĚĚĞƌ
WĂƟĞŶƚĞŶ͕>ĞďĞŶƐƋƵĂůŝƚćƚ͕<ŽƐƚĞŶĨƺƌDĞĚŝŬĂŵĞŶƚĞƵŶĚWŇĞŐĞǌĞŝƚĞŶ͘ŝĞ^ƚƵĚŝĞŶǌĞŝŐĞŶ͕ĚĂƐƐ
ĚŝĞWŇĞŐĞĚƵƌĐŚŶŐĞŚƂƌŝŐĞϲϬй;tŝŵŽet al.͕ϮϬϭϯͿďǌǁ͘ϴϬй;^ĐŚǁĂƌǌŬŽƉĨet al.͕ϮϬϭϭͿĚĞƌ
ϰϱ
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ŐĞƐĞůůƐĐŚĂŌůŝĐŚĞŶsĞƌƐŽƌŐƵŶŐƐŬŽƐƚĞŶǀŽŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶĂďďŝůĚĞƚ͘ŝĞǀŽŶĚĞŶŶŐĞŚƂͲ
ƌŝŐĞŶŐĞůĞŝƐƚĞƚĞWŇĞŐĞǌĞŝƚǀĞƌĚŽƉƉĞůƚƐŝĐŚŶĂŚĞǌƵǀŽŵŵŽĚĞƌĂƚĞŶ^ƚĂĚŝƵŵďŝƐǌƵŵƐĐŚǁĞƌĞŶ
^ƚĂĚŝƵŵĚĞƌƌŬƌĂŶŬƵŶŐ͕ĨĂƐƐĞŶ^ĐŚǁĂƌǌŬŽƉĨƵŶĚ<ŽůůĞŐĞŶǌƵƐĂŵŵĞŶ͘ƵĐŚtŝŵŽet al.ďĞͲ
ƐƚćƟŐĞŶĚŝĞƐĞƵƐƐĂŐĞƵŶĚŐĞďĞŶĂŶ͕ĚĂƐƐĚŝĞŝŶĨŽƌŵĞůůĞWŇĞŐĞĚŝĞŐƌƂƘƚĞ<ŽƐƚĞŶŬŽŵƉŽŶĞŶƚĞ
ĚĂƌƐƚĞůůƚʹŝŶĂůůĞŶƌŬƌĂŶŬƵŶŐƐƐƚĂĚŝĞŶ͕ŝŶĂůůĞŶ>ćŶĚĞƌŶ͘
5.3  Diskussion der Ergebnisse
ŝĞ>ŝƚĞƌĂƚƵƌƌĞĐŚĞƌĐŚĞŬŽŶŶƚĞǌĞŝŐĞŶ͕ĚĂƐƐĞŝŶďƌĞŝƚĞƐdŚĞŵĞŶƐƉĞŬƚƌƵŵŝŵĞƌĞŝĐŚͣĞŵĞŶǌ
ƵŶĚsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐ͞ďĞĨŽƌƐĐŚƚǁƵƌĚĞ͘ďĚĞŵ:ĂŚƌϮϬϭϮůćƐƐƚƐŝĐŚĞŝŶĞƵŶĂŚŵĞ
ĚĞƌƉƵďůŝǌŝĞƌƚĞŶ^ƚƵĚŝĞŶǌƵĚŝĞƐĞŵdŚĞŵĞŶŐĞďŝĞƚĞƌŬĞŶŶĞŶ͘&ŽůŐĞŶĚĞĂůůŐĞŵĞŝŶĞƵƐƐĂŐĞŶ
ŬƂŶŶĞŶŐĞŵĂĐŚƚǁĞƌĚĞŶ͗ĚŝĞŝĚĞŶƟĮǌŝĞƌƚĞŶ^ƚƵĚŝĞŶƐŝŶĚǀŽƌŶĞŚŵůŝĐŚŝŶĞŶŐůŝƐĐŚĞƌ^ƉƌĂĐŚĞ
ƉƵďůŝǌŝĞƌƚ͕ƐŝĞƐŝŶĚǌƵƺďĞƌϴϬйƋƵĂŶƟƚĂƟǀĂƵƐŐĞƌŝĐŚƚĞƚƵŶĚĞƐŚĂŶĚĞůƚƐŝĐŚǀŽƌĂůůĞŵƵŵĞͲ
ŽďĂĐŚƚƵŶŐƐƐƚƵĚŝĞŶ͕ĚŝĞŝŵŚćƵƐůŝĐŚĞŶ^ĞƫŶŐƐƚĂƪŝŶĚĞŶ͘ŝĞ'ƌƵŶĚůĂŐĞƐŝŶĚŵŝƚƌƵŶĚϲϬйWƌŝͲ
ŵćƌĚĂƚĞŶƵŶĚǌƵƌƵŶĚϯϬй^ĞŬƵŶĚćƌĚĂƚĞŶ͘ŝŶĞsĞƌŬŶƺƉĨƵŶŐĚĞƌďĞŝĚĞŶĂƚĞŶƋƵĞůůĞŶŬŽŵŵƚ
ŶƵƌƐĞůƚĞŶǀŽƌ͕ ŐĞŶĂƵƐŽǁŝĞĞŝŶĞsĞƌďŝŶĚƵŶŐǀŽŶƋƵĂŶƟƚĂƟǀĞŶƵŶĚƋƵĂůŝƚĂƟǀĞŶŵĞƚŚŽĚŝƐĐŚĞŶ
ŶƐćƚǌĞŶ͘
ƵĂůůĞƌĞƌƐƚĨćůůƚĂƵĨ͕ ĚĂƐƐĨƺƌĚŝĞŶĂůǇƐĞĚĞƌ/ŶĂŶƐƉƌƵĐŚŶĂŚŵĞͲ^ƚƵĚŝĞŶŶƵƌĞŝŶĞĞŝŶǌĞůŶĞ
hŶƚĞƌƐƵĐŚƵŶŐŝŵ^ĞƫŶŐ<ƌĂŶŬĞŶŚĂƵƐŝĚĞŶƟĮǌŝĞƌƚǁĞƌĚĞŶŬŽŶŶƚĞ͘/ŶĚĞƌ^ƚƵĚŝĞďĞƚƌƵŐĚŝĞ
ZƺĐŬůĂƵĨƋƵŽƚĞĚĞƌ&ƌĂŐĞďŽŐĞŶĞƌŚĞďƵŶŐŶƵƌϮϲйƵŶĚŝƐƚƐŽŵŝƚĂůƐŐĞƌŝŶŐĞŝŶǌƵƐĐŚćƚǌĞŶ͘ŝĞ
ǌƵĚĞŵƌĞŝŶĚĞƐŬƌŝƉƟǀĞƵƐǁĞƌƚƵŶŐĚĞƌƌŐĞďŶŝƐƐĞůćƐƐƚĚŝĞhŶƚĞƌƐƵĐŚƵŶŐǀŽŶ^ĐŚƺƚǌƵŶĚ
&ƺƐŐĞŶ;ϮϬϭϯͿĞŚĞƌĂůƐĞƌƐƚĞŶƌĞŐƵŶŐĨƺƌǁĞŝƚĞƌĞ͕ǀĞƌƟĞĨĞŶĚĞ^ƚƵĚŝĞŶĞŝŶŽƌĚŶĞŶ͘^ŝĞůŝĞĨĞƌƚ
ũĞĚŽĐŚ,ŝŶǁĞŝƐĞĚĂƌĂƵĨ͕ ĚĂƐƐďĞƐŽŶĚĞƌƐĚĞŶŚĞƌĂƵƐĨŽƌĚĞƌŶĚĞŶsĞƌŚĂůƚĞŶƐǁĞŝƐĞŶĚĞƌĞŵĞŶǌͲ
ĞƌŬƌĂŶŬƚĞŶǀŽŵWŇĞŐĞƉĞƌƐŽŶĂůĞŝŶŚŽŚĞƌ^ƚĞůůĞŶǁĞƌƚŝŵƚćŐůŝĐŚĞŶƌďĞŝƚƐĂůůƚĂŐďĞŝŐĞŵĞƐƐĞŶ
ǁŝƌĚ͘tĞŝƚĞƌĨƺŚƌĞŶĚĞ&ƌĂŐĞƐƚĞůůƵŶŐĞŶǌƵƐƚƌƵŬƚƵƌĞůůĞŶDĂƘŶĂŚŵĞŶ͕ǁŝĞĂƵĐŚǌƵƌĨĂĐŚůŝĐŚĞŶ
tĞŝƚĞƌďŝůĚƵŶŐĚĞƐWĞƌƐŽŶĂůƐ͕ŽĚĞƌĂƵĐŚĚĞƚĂŝůůŝĞƌƚĞŶŐĂďĞŶǌƵƉŚǇƐŝƐĐŚĞŶƵŶĚŵĞĚŝŬĂŵĞŶͲ
ƚƂƐĞŶDĂƘŶĂŚŵĞŶ;d͕ĂƵĞƌĚĞƌDĞĚŝŬĂƟŽŶ͕ƌƚĚĞƌ&ŝǆŝĞƌƵŶŐͿƐŽůůƚĞŶŝŶǁĞŝƚĞƌĞŶhŶƚĞƌƐƵͲ
ĐŚƵŶŐĞŶďĞƌƺĐŬƐŝĐŚƟŐƚǁĞƌĚĞŶ͘ŝĞ'ĞŶĞƌĂů,ŽƐƉŝƚĂů^ƚƵĚǇĚĞƌZŽďĞƌƚͲŽƐĐŚͲ^ƟŌƵŶŐůŝĞĨĞƌƚ
ĞƌƐƚŵĂůƐŐƌƵŶĚůĞŐĞŶĚĞ͕ǀĞƌůćƐƐůŝĐŚĞŶŐĂďĞŶǌƵƌŶǌĂŚůĚĞŵĞŶƟĞůůƌŬƌĂŶŬƚĞƌŝŵ<ƌĂŶŬĞŶŚĂƵƐ
;ZŽďĞƌƚŽƐĐŚ^ƟŌƵŶŐ'ŵď,͕ϮϬϭϲͿƵŶĚŬŽŶŶƚĞĂƵĨŐƌƵŶĚĚĞƌĨĞŚůĞŶĚĞŶWƵďůŝǌŝĞƌƵŶŐŝŶĞŝŶĞŵ
&ĂĐŚũŽƵƌŶĂůůĞŝĚĞƌŶŝĐŚƚŝŶĚĂƐZĞǀŝĞǁŵŝƚĂƵĨŐĞŶŽŵŵĞŶǁĞƌĚĞŶ͘&ƺƌĚŝĞ<ƌĂŶŬĞŶŚĂƵƐǀĞƌƐŽƌͲ
ŐƵŶŐǌĞŝŐƚƐŝĐŚŬůĂƌǁĞŝƚĞƌĞƌ&ŽƌƐĐŚƵŶŐƐďĞĚĂƌĨǌƵƌsĞƌƐŽƌŐƵŶŐƐƐŝƚƵĂƟŽŶǀŽŶĞŵĞŶǌĞƌŬƌĂŶŬͲ
ƚĞŶ͘ƵĐŚĚŝĞĚƌĞŝ'ƌƵŶĚůĂŐĞŶĂƌďĞŝƚĞŶĚĞƌǀŽƌůŝĞŐĞŶĚĞŶŬƵŵƵůĂƟǀĞŶŝƐƐĞƌƚĂƟŽŶŬůĂŵŵĞƌŶ
ĚŝĞ<ƌĂŶŬĞŶŚĂƵƐǀĞƌƐŽƌŐƵŶŐʹĂďŐĞƐĞŚĞŶǀŽŶĚĞŶƐƚĂƟŽŶćƌĂŶŐĞůĞŐƚĞŶW'Ͳ^ŽŶĚĞŶʹĂƵƐ͘
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ĞĚŝŶŐƚĚƵƌĐŚĚŝĞŚĂƌĂŬƚĞƌŝƐƟŬǀŽŶ'<sͲZŽƵƟŶĞĚĂƚĞŶĚĞƌƐƚĂƟŽŶćƌĞŶ<ƌĂŶŬĞŶŚĂƵƐǀĞƌƐŽƌͲ
ŐƵŶŐ͕ĚŝĞǌ͘͘ŬĞŝŶĞŶŐĂďĞǌƵƌǌŶĞŝŵŝƩĞůŶŽĚĞƌ,ĞŝůͲƵŶĚ,ŝůĨƐŵŝƩĞůŶďĞŝŶŚĂůƚĞŶ͕ůĂƐƐĞŶƐŝĐŚ
ĂůƐŽĨƺƌĚŝĞŶĂůǇƐĞĚĞƌƋƵĂůŝƚĂƟǀĞŶsĞƌƐŽƌŐƵŶŐƐƐŝƚƵĂƟŽŶǁŝĞǌƵƌ^ƚƌƵŬƚƵƌĚĞƐWĞƌƐŽŶĂůƐŽĚĞƌ
ĚĞƌĂŶŐĞďŽƚĞŶĞŶdŚĞƌĂƉŝĞŶŶƵƌďĞĚŝŶŐƚƵƐƐĂŐĞŶŵĂĐŚĞŶ͕ůĞĚŝŐůŝĐŚĚŝĞĞƌďƌĂĐŚƚĞŶ>ĞŝƐƚƵŶŐĞŶ
ŬƂŶŶĞŶƺďĞƌWƌŽǌĞĚƵƌĞŶ͕KƉĞƌĂƟŽŶĞŶƵŶĚŝĂŐŶŽƐĞŶƐŽǁŝĞĚĞƌĞŶ<ŽƐƚĞŶĂďŐĞďŝůĚĞƚǁĞƌĚĞŶ͘
ŝĞƐŐŝůƚĂƵĐŚĨƺƌĚŝĞ/ĚĞŶƟĮǌŝĞƌƵŶŐŵƂŐůŝĐŚĞƌĂƌǌŶĞŝŵŝƩĞůďĞĚŝŶŐƚĞƌWƌŽďůĞŵĞ͘^ŝĞŬƂŶŶĞŶŝŶ
^ĞŬƵŶĚćƌĚĂƚĞŶŶƵƌƐĐŚǁĞƌĞƌĨĂƐƐƚǁĞƌĚĞŶ͕ĚĂŶŝĐŚƚĂůůĞhtĂƵĐŚǌƵĞŝŶĞŵ<ƌĂŶŬĞŶŚĂƵƐĂƵͲ
ĨĞŶƚŚĂůƚŵŝƚĞŶƚƐƉƌĞĐŚĞŶĚĞƌŽĚŝĞƌƵŶŐĨƺŚƌĞŶ͘&ƺŚƌƚĞŝŶĞƌǌŶĞŝŵŝƩĞůŐĂďĞƐŽǁŽŚůŝŵ<ƌĂŶͲ
ŬĞŶŚĂƵƐǁŝĞĂƵĐŚŝŵĂŵďƵůĂŶƚĞŶĞƌĞŝĐŚǌƵŵƵŌƌĞƚĞŶǀŽŶht͕ůćƐƐƚƐŝĐŚĚŝĞƐŶƵƌƐĐŚǁĞƌ
ĂŶŚĂŶĚǀŽŶ^ĞŬƵŶĚćƌĚĂƚĞŶŶĂĐŚǀŽůůǌŝĞŚĞŶ͘ŝŶĞsĞƌŬŶƺƉĨƵŶŐŵŝƚWƌŝŵćƌĚĂƚĞŶǁćƌĞĂůƐŽŶŝĐŚƚ
ŶƵƌĨƺƌ&ƌĂŐĞƐƚĞůůƵŶŐĞŶďĞǌŽŐĞŶĂƵĨŶƟƉƐǇĐŚŽƟŬĂŐĂďĞŶʹǁŝĞďĞŝ^ĐŚƺƚǌƵŶĚ&ƺƐŐĞŶ;ϮϬϭϯͿ
ŝŵ<ƌĂŶŬĞŶŚĂƵƐƐŝŶŶǀŽůů͘
ĞŝƌǌŶĞŝŵŝƩĞůŶůĂƐƐĞŶƐŝĐŚĞŝŶĚĞƵƟŐĂůƐ^ĐŚǁĞƌƉƵŶŬƚĞŶƟĚĞŵĞŶƟǀĂƵŶĚƉƐǇĐŚŽƚƌŽƉĞDŝƚͲ
ƚĞů͕ŚŝĞƌǀŽƌĂůůĞŵŶƟƉƐǇĐŚŽƟŬĂ͕ĂƵƐŵĂĐŚĞŶ͘ƐĨćůůƚĂƵĨ͕ ĚĂƐƐĞƐŬĞŝŶĞƐƉĞǌŝĞůůĞŶ^ƚƵĚŝĞŶǌƵ
ĞŶǌŽĚŝĂǌĞƉŝŶĞŶƵŶĚŶƵƌǁĞŶŝŐĞǌƵƌ^ĐŚŵĞƌǌŵŝƩĞůŐĂďĞŐŝďƚ͘/ŵ:ĂŚƌϮϬϭϮǁƵƌĚĞŝŵZĂŚŵĞŶ
ĞŝŶĞƌ&ĂůůͲ<ŽŶƚƌŽůůͲ^ƚƵĚŝĞĂƵƐ&ƌĂŶŬƌĞŝĐŚǀŽŶĞŝŶĞƌƐƐŽǌŝĂƟŽŶǌǁŝƐĐŚĞŶĞŶǌŽĚŝĂǌĞƉŝŶͲ'ĞͲ
ďƌĂƵĐŚƵŶĚĞŝŶĞŵĞƌŚƂŚƚĞŶZŝƐŝŬŽĨƺƌĞŵĞŶǌďĞƌŝĐŚƚĞƚ;ŝůůŝŽƟĚĞ'ĂŐĞet al.͕ϮϬϭϮͿ͘/ŶĞŝŶĞƌ
&ŽůŐĞͲWƵďůŝŬĂƟŽŶŬŽŶŶƚĞŶĚŝĞƵƚŽƌĞŶĚĞƌ^ƚƵĚŝĞĚŝĞƐĞƐƐŽǌŝĂƟŽŶŶŝĐŚƚďĞƐƚćƟŐĞŶ͕ƐŽŶĚĞƌŶ
ǀŝĞůŵĞŚƌ͕ ĚĂƐƐďĞŝƐƉŝĞůƐǁĞŝƐĞ^ĐŚůĂĨƐƚƂƌƵŶŐĞŶʹĂůƐ/ŶĚŝŬĂƟŽŶĨƺƌĞŶǌŽĚŝĂǌĞƉŝŶĞʹĂƵĨĞŝŶĞ
ďĞŐŝŶŶĞŶĚĞĞŵĞŶǌŚŝŶǁĞŝƐĞŶƵŶĚĚĂŚĞƌĞŚĞƌĂůƐWƌćĚŝŬƚŽƌĞŶĞƌŬĂŶŶƚǁĞƌĚĞŶŬƂŶŶĞŶ͘
ŝĞƐĞƐƌŐĞďŶŝƐƐŽůůƚĞĂůůĞƌĚŝŶŐƐŝŶǁĞŝƚĞƌĞŶ^ƚƵĚŝĞŶƺďĞƌƉƌƺŌǁĞƌĚĞŶ͘ĞŶŶŽĐŚǀĞƌǁƵŶĚĞƌƚĞƐ͕
ĚĂƐƐŬĞŝŶĞ^ƚƵĚŝĞŶŝĚĞŶƟĮǌŝĞƌƚǁĞƌĚĞŶŬŽŶŶƚĞ͕ĚŝĞĚĞŶĞŶǌŽĚŝĂǌĞƉŝŶŐĞďƌĂƵĐŚďĞŝĞŵĞŶǌͲ
ĞƌŬƌĂŶŬƚĞŶƵŶƚĞƌƐƵĐŚĞŶ͕ƵŵƵƐƐĂŐĞŶƚƌĞīĞŶǌƵŬƂŶŶĞŶ͕ŽďĂƵĐŚŝŶĞƵƚƐĐŚůĂŶĚsĞƌŽƌĚŶƵŶͲ
ŐĞŶŝŶĚŝĞƐĞƌǀƵůŶĞƌĂďůĞŶ'ƌƵƉƉĞĞŝŶƌĞůĞǀĂŶƚĞƐdŚĞŵĂƐŝŶĚŽĚĞƌŶŝĐŚƚ͘ŝĞŶǁĞŶĚƵŶŐǀŽŶ
ZŽƵƟŶĞĚĂƚĞŶŝŶsĞƌƐŽƌŐƵŶŐƐĂŶĂůǇƐĞŶǌƵƌƌǌŶĞŝŵŝƩĞůŐĂďĞďŝĞƚĞƚƐŝĐŚĂŶ;'ůĂĞƐŬĞΘ^ĐŚƵůǌĞ͕
ϮϬϭϯͿ͘'ƌƵŶĚƐćƚǌůŝĐŚŬƂŶŶĞŶ&ƌĂŐĞƐƚĞůůƵŶŐĞŶ͕ŽďďĞƐƟŵŵƚĞƌǌŶĞŝŵŝƩĞůŝŶĞŝŶĞƌƐƉĞǌŝĮƐĐŚĞŶ
WŽƉƵůĂƟŽŶƺďĞƌŚĂƵƉƚǌƵŵŝŶƐĂƚǌŬŽŵŵĞŶ͕ŝŶǁĞůĐŚĞŶ^ĞŬƚŽƌĞŶŽĚĞƌĂƵĐŚǁĂŶŶŝŵǌĞŝƚůŝĐŚĞŶ
sĞƌůĂƵĨĞŝŶĞƌƌŬƌĂŶŬƵŶŐ͕ŵŝƚ,ŝůĨĞĚŝĞƐĞƌĂƚĞŶďĞĂŶƚǁŽƌƚĞƚǁĞƌĚĞŶ͘ŝĞŶĂůǇƐĞŵƂŐůŝĐŚŬĞŝͲ
ƚĞŶƐŝŶĚũĞĚŽĐŚďĞŐƌĞŶǌƚ͕ǁĞŶŶŬůŝŶŝƐĐŚĞWĂƌĂŵĞƚĞƌǁŝĞďĞŝƐƉŝĞůƐǁĞŝƐĞůƵƚǁĞƌƚĞŽĚĞƌĂƵĐŚ
ƐƐĞƐƐŵĞŶƚƐǌƵƌŝŶƐĐŚćƚǌƵŶŐǀŽŶ&ƵŶŬƟŽŶĞŶƌĞůĞǀĂŶƚǁĞƌĚĞŶ͘ŝŶĞsĞƌŬŶƺƉĨƵŶŐǀŽŶWƌŝŵćƌͲ
ƵŶĚ^ĞŬƵŶĚćƌĚĂƚĞŶŬƂŶŶƚĞĂƵĐŚĂŶĚŝĞƐĞƌ^ƚĞůůĞĞŝŶĞƐŝŶŶǀŽůůĞƌŐćŶǌƵŶŐĚĂƌƐƚĞůůĞŶ͘ŝĞƐĞŝƐƚ
ŝŶĚĞƌĂƵƐŐĞǁĞƌƚĞƚĞŶ>ŝƚĞƌĂƚƵƌĂůůĞƌĚŝŶŐƐŬĂƵŵǌƵĮŶĚĞŶ͘ĂƐŐŝůƚĞďĞŶƐŽĨƺƌĚŝĞsĞƌŬŶƺƉĨƵŶŐ
ǀŽŶƋƵĂŶƟƚĂƟǀĞŶƵŶĚƋƵĂůŝƚĂƟǀĞŶDĞƚŚŽĚĞŶ͕ĚĞƌdƌŝĂŶŐƵůĂƟŽŶ͘^ĐŚŽŶŝŵ:ĂŚƌϮϬϬϴŚĂďĞŶ
EĞƵŐĞďĂƵĞƌƵŶĚ<ŽůůĞŐĞŶĚĂƌĂƵĨĂƵĨŵĞƌŬƐĂŵŐĞŵĂĐŚƚ͕ĚĂƐƐĞƐŚŝĞƌtĞŝƚĞƌĞŶƚǁŝĐŬůƵŶŐƐďĞĚĂƌĨ
Őŝďƚ;EĞƵŐĞďĂƵĞƌet al.͕ϮϬϬϴͿ͘ƵĐŚǁĞŝƚĞƌĞŶĞƵŶ:ĂŚƌĞƐƉćƚĞƌŝƐƚŝŚƌƉƉĞůůŶŽĐŚĂŬƚƵĞůůƵŶĚ
ŵƵƐƐĞƌŶĞƵƚƵŶƚĞƌƐƚƺƚǌƚǁĞƌĚĞŶ͘
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ĂƐ^ĞƫŶŐWŇĞŐĞŚĞŝŵƐƉŝĞůƚŝŶĚĞƌsĞƌƐŽƌŐƵŶŐĚĞŵĞŶƟĞůůƌŬƌĂŶŬƚĞƌĞŝŶĞƚƌĂŐĞŶĚĞZŽůůĞ͘ŝĞ
ĞŝŐĞŶĞƌďĞŝƚǌƵƌ/ŶƐƟƚƵƟŽŶĂůŝƐŝĞƌƵŶŐǀŽŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŝŵsĞƌŐůĞŝĐŚǌƵŶŝĐŚƚͲĚĞŵĞŶƚĞŶ
<ŽŶƚƌŽůůĞŶǌĞŝŐƚĚĞŶŚŽŚĞŶ^ƚĞůůĞŶǁĞƌƚĚĞƌĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐĨƺƌĞŝŶĞ,ĞŝŵĂƵĨŶĂŚŵĞŝŶĚĞŶ
ũƺŶŐĞƌĞŶ:ĂŚƌĞŶĚĞƐŚƂŚĞƌĞŶ>ĞďĞŶƐĂůƚĞƌƐƵŶĚŐŝďƚ/ŶĨŽƌŵĂƟŽŶĞŶǌƵŵĞŝƚƉƵŶŬƚĚĞƌ,ĞŝŵĞŝŶͲ
ǁĞŝƐƵŶŐŶĂĐŚĞŝŶĞƌĞŵĞŶǌĚŝĂŐŶŽƐĞ͕ĚŝĞǁĞƐĞŶƚůŝĐŚŝƐƚĨƺƌĚŝĞǁĞŝƚĞƌĞĞĚĂƌĨƐƉůĂŶƵŶŐ͘ŝĞ
hŶƚĞƌƐƵĐŚƵŶŐǀŽŶ>ƵƉƉĂƵŶĚ<ŽůůĞŐĞŶ;ϮϬϭϮͿ͕ĚŝĞĂƵĨ'ƌƵŶĚůĂŐĞǀŽŶWƌŝŵćƌĚĂƚĞŶĚĞƌŐĞͲ
ŽĞͲ^ƚƵĚŝĞĞŶƚƐƚĂŶĚĞŶŝƐƚ͕ŬŽŶŶƚĞǌƵĚĞŵǌĞŝŐĞŶ͕ĚĂƐƐĚĞƌ^ƚĂƚƵƐͣĂůůĞŝŶůĞďĞŶĚ͞ĞŝŶǁĞƐĞŶƚůŝͲ
ĐŚĞƌWƌćĚŝŬƚŽƌĨƺƌĞŝŶĞ,ĞŝŵĂƵĨŶĂŚŵĞŝƐƚ͘,ŝĞƌďĞĚĂƌĨĞƐŐƌŽƘĞƌĞŵƺŚƵŶŐĞŶĚĞƐ,ĂƵƐĂƌǌƚĞƐ
ĚŝĞƐĞƌWĂƟĞŶƚĞŶŐƌƵƉƉĞƐĐŚŽŶĨƌƺŚǌĞŝƟŐŬŽŶƟŶƵŝĞƌůŝĐŚĞ,ŝůĨĞŶďĞŝĚĞƌƵƐĨƺŚƌƵŶŐĚĞƌd>ƐǌƵ
ŬŽŵŵĞŶǌƵůĂƐƐĞŶ͕ĚĂŵŝƚƐŝĞŵƂŐůŝĐŚƐƚůĂŶŐŝŶĚĞƌĞŝŐĞŶĞŶ,ćƵƐůŝĐŚŬĞŝƚǀĞƌďůĞŝďĞŶŬƂŶŶĞŶ͘
ƵĐŚtƺďďĞůĞƌƵŶĚ<ŽůůĞŐĞŶ;ϮϬϭϱďͿŵĂĐŚĞŶĚŝĞƐĞWĂƟĞŶƚĞŶŐƌƵƉƉĞĨƺƌĞŝŶĞŐĞƌŝŶŐĞƌĞŚĂŶͲ
ĐĞĂƵĨĚŝĞsĞƌŽƌĚŶƵŶŐĨƺƌĞŝŶŶƟĚĞŵĞŶƟǀƵŵĂƵƐ͘ƵƐĨƌƺŚĞƌĞŶhŶƚĞƌƐƵĐŚƵŶŐĞŶŝƐƚďĞŝƐƉŝĞůƐͲ
ǁĞŝƐĞĂƵĐŚďĞŬĂŶŶƚ͕ĚĂƐƐŶŝĞĚĞƌŐĞůĂƐƐĞŶĞ,ĂƵƐćƌǌƚĞŝŶĚŝĞƐĞƌWĂƟĞŶƚĞŶŐƌƵƉƉĞƐĞůƚĞŶĞƌĞŝŶĞ
ĞŵĞŶǌĚŝĂŐŶŽƐĞƐƚĞůůĞŶ;>ĞŚŵĂŶŶet al.͕ϮϬϭϬͿ͘ŝĞĞĂĐŚƚƵŶŐĚĞƌtŽŚŶͲƵŶĚ>ĞďĞŶƐƐŝƚƵĂƟŽŶ
ŝƐƚĚĞŵŶĂĐŚĞŝŶ^ĐŚůƺƐƐĞůĞůĞŵĞŶƚ͕ǁĞůĐŚĞƐĚŝĞsĞƌƐŽƌŐƵŶŐƐƐŝƚƵĂƟŽŶŵĂƘŐĞďůŝĐŚ
ŵŝƚďĞƐƟŵŵĞŶŬĂŶŶ͘
ŝĞƌďĞŝƚĞŶǌƵƌŶƟĚĞŵĞŶƟǀĂŐĂďĞďĞŝĞŵĞŶǌƐĐŚůŝĞƘĞŶƐŽǁŽŚůWƌŝŵćƌĚĂƚĞŶ͕ďĞŝƐƉŝĞůƐǁĞŝƐĞ
ĂƵƐĚĞƌŐƌŽƘĞŶĞůƉŚŝͲDsͲ^ƚƵĚŝĞƵŶĚĚĞƌĞŵEĞƚͲͲ^ƚƵĚŝĞ͕ǁŝĞĂƵĐŚ^ĞŬƵŶĚćƌĚĂƚĞŶĂŶĂůǇƐĞŶ
ĞŝŶ͘ŝĞsĞƌŽƌĚŶƵŶŐƐƌĂƚĞŶǀŽŶŶƟĚĞŵĞŶƟǀĂŝŶĚĞƌĞŵĞŶǌŶĞƚǌǁĞƌŬͲ^ƚƵĚŝĞǀŽŶtƺďďĞůĞƌ
ƵŶĚ<ŽůůĞŐĞŶ;ϮϬϭϱďͿƐŝŶĚŝŵsĞƌŐůĞŝĐŚǌƵZĂƚĞŶĂƵƐ^ĞŬƵŶĚćƌĚĂƚĞŶĂŶĂůǇƐĞŶĚĞƵƚůŝĐŚŚƂŚĞƌ͘ 
ĞŵĞŶǌŶĞƚǌǁĞƌŬĞĂůƐDŽĚĞůůĚĞƌŝŶƚĞŐƌŝĞƌƚĞŶsĞƌƐŽƌŐƵŶŐƐĐŚĞŝŶĞŶĚĞŵŶĂĐŚĞŝŶĞŶŬůĂƌĞŶ
ŝŶŇƵƐƐĂƵĨĚŝĞƌǌŶĞŝŵŝƩĞůƚŚĞƌĂƉŝĞǌƵŚĂďĞŶƵŶĚĨƂƌĚĞƌŶĚŝĞsĞƌŽƌĚŶƵŶŐǀŽŶŶƟĚĞŵĞŶƟͲ
ǀĂ͘ƵƐƂŬŽŶŽŵŝƐĐŚĞƌWĞƌƐƉĞŬƟǀĞĞƌƐĐŚĞŝŶƚĞŝŶĞĂĚćƋƵĂƚĞŶƟĚĞŵĞŶƟǀĂͲdŚĞƌĂƉŝĞĞďĞŶĨĂůůƐ
ƐŝŶŶǀŽůů͘ŝĞŚŽŚĞsĞƌƐŽƌŐƵŶŐƐƋƵĂůŝƚćƚǀŽŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŝŶĞŵĞŶǌŶĞƚǌǁĞƌŬĞŶƐƉŝĞŐĞůƚ
ƐŝĐŚĂƵĐŚŝŶĚĞƌĞƌŚƂŚƚĞŶ/ŶĂŶƐƉƌƵĐŚŶĂŚŵĞƉŚǇƐŝŽͲƵŶĚĞƌŐŽƚŚĞƌĂƉĞƵƟƐĐŚĞƌ>ĞŝƐƚƵŶŐĞŶǁŝͲ
ĚĞƌ͘ ƵĐŚǁĞŶŶĚŝĞ^ƚƵĚŝĞŶǌƵĞŵĞŶǌŶĞƚǌǁĞƌŬĞŶĞŝŶŝŐĞǁĞŶŝŐĞ>ŝŵŝƚĂƟŽŶĞŶĂƵĨǁĞŝƐĞŶ͕ǁŝĞ
ďĞŝƐƉŝĞůƐǁĞŝƐĞ͕ĚĂƐƐĚŝĞƌǌŶĞŝŵŝƩĞůŐĂďĞůĞĚŝŐůŝĐŚĂƵĨŶŐĂďĞŶĚĞƌ^ĞůďƐƚĂƵƐŬƵŶŌďĞƌƵŚƚƵŶĚ
ĞƐŬĞŝŶĞćƌǌƚůŝĐŚĞsĞƌŝĮǌŝĞƌƵŶŐĚĞƌsĞƌŽƌĚŶƵŶŐŐŝďƚ͕ƐŽŬĂŶŶĚŝĞŐĞƐĂŵƚĞĞŵEĞƚͲͲ^ƚƵĚŝĞĚĞŶ
ƉŽƐŝƟǀĞŶŝŶŇƵƐƐǀŽŶsĞƌƐŽƌŐƵŶŐƐǀĞƌďƺŶĚĞŶĂƵĨĚŝĞsĞƌƐŽƌŐƵŶŐƐƋƵĂůŝƚćƚďĞůĞŐĞŶ͘/ŵZĂŚŵĞŶ
ĚĞƐǌǁĞŝƚĞŶWŇĞŐĞƐƚćƌŬƵŶŐƐŐĞƐĞƚǌĞƐŬƂŶŶĞŶǌƵŵϭ͘ϭ͘ϮϬϭϳĚŝĞWŇĞŐĞŬĂƐƐĞŶĚĞŵĞŶǌƐƉĞǌŝĮͲ
ƐĐŚĞEĞƚǌǁĞƌŬĞĮŶĂŶǌŝĞůůĨƂƌĚĞƌŶ͕ƵŵĚŝĞƌĞŐŝŽŶĂůĞƵƐĂŵŵĞŶĂƌďĞŝƚǌƵƐƚćƌŬĞŶƵŶĚƐŽŵŝƚĚŝĞ
sĞƌƐŽƌŐƵŶŐĚĞŵĞŶƟĞůůƌŬƌĂŶŬƚĞƌǁĞŝƚĞƌǌƵǀĞƌďĞƐƐĞƌŶ;ĞƵƚƐĐŚĞƐĞŶƚƌƵŵĨƺƌEĞƵƌŽĚĞŐĞŶĞͲ
ƌĂƟǀĞƌŬƌĂŶŬƵŶŐĞŶĞ͘s͘ ͕ϮϬϭϲĂͿ͘
tƵĐŚĞƌĞƌƵŶĚ<ŽůůĞŐĞŶ;ϮϬϭϱͿŚĂďĞŶĞŝŶĞŶĂŶĚĞƌĞŶŶƐĂƚǌĚĞƌWĂƟĞŶƚĞŶĂƵƐǁĂŚůǌƵƌhŶƚĞƌͲ
ƐƵĐŚƵŶŐĚĞƌsĞƌŽƌĚŶƵŶŐƐƉƌćǀĂůĞŶǌĨƺƌŶƟĚĞŵĞŶƟǀĂŐĞǁćŚůƚ͘ĂƐŝŶƐĐŚůƵƐƐŬƌŝƚĞƌŝƵŵǌƵƌ
ϰϴ
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^ƚƵĚŝĞŶƚĞŝůŶĂŚŵĞŝƐƚĚĞƌĂƵĨĞŵĞŶǌƉŽƐŝƟǀŐĞƚĞƐƚĞƚĞWĂƟĞŶƚʹƵŶĂďŚćŶŐŝŐǀŽŶĞŝŶĞƌĨŽƌŵĂͲ
ůĞŶŝĂŐŶŽƐĞ͘ŝĞƐŝƐƚĞŝŶĚĞƵƚůŝĐŚĞƌsŽƌƚĞŝůŝŵsĞƌŐůĞŝĐŚǌƵ^ĞŬƵŶĚćƌĚĂƚĞŶĂŶĂůǇƐĞŶ͘ĞƌŶƚĞŝů
ĚĞƌƌŬƌĂŶŬƚĞŶŵŝƚĞŝŶĞƌsĞƌŽƌĚŶƵŶŐĨƺƌŶƟĚĞŵĞŶƟǀĂŝƐƚŵŝƚƌƵŶĚϯϬйĚĞƵƚůŝĐŚŐĞƌŝŶŐĞƌ
ĂůƐŝŶĚĞŶǀŽŶtƺďďĞůĞƌet al.;ϮϬϭϱͿďĞƌŝĐŚƚĞƚĞŶEĞƚǌǁĞƌŬĞŶ͘ĞƚƌĂĐŚƚĞƚŵĂŶĂůůĞƌĚŝŶŐƐŶƵƌ
ĚŝĞ'ƌƵƉƉĞĂŶƌŬƌĂŶŬƚĞŶŵŝƚĞŝŶĞƌĨŽƌŵĂůĞŶŝĂŐŶŽƐĞ͕ƐŽůŝĞŐƚĚĞƌŶƚĞŝůǀŽŶWĂƟĞŶƚĞŶŵŝƚ
ŶƟĚĞŵĞŶƟǀĂŐĂďĞďĞŝϰϲ͕ϰйƵŶĚďĞǁĞŐƚƐŝĐŚĚĂŶŶŝŶĞŝŶĞŵǀĞƌŐůĞŝĐŚďĂƌĞŶ^ƉĞŬƚƌƵŵǁŝĞ
tƵĐŚĞƌĞƌƵŶĚ<ŽůůĞŐĞŶ;ϮϬϭϱͿ͘ŝŶĞŵ'ƌŽƘƚĞŝůĚĞƌ^ƚƵĚŝĞŶǌƵƌŶƟĚĞŵĞŶƟǀĂŐĂďĞŝƐƚŐĞŵĞŝŶ͕
ĚĂƐƐĚĂƐsŽƌŚĂŶĚĞŶƐĞŝŶĞŝŶĞƌĨŽƌŵĂůĞŶĞŵĞŶǌĚŝĂŐŶŽƐĞĚŝĞŚĂŶĐĞĂƵĨĞŝŶŶƟĚĞŵĞŶƟǀƵŵ
ĞƌŚƂŚƚ;tƺďďĞůĞƌet al.͕ϮϬϭϱď͖tƵĐŚĞƌĞƌet al.͕ϮϬϭϱ͖,ƵďĞƌet al.͕ϮϬϭϮ͖&ŝƐƐet al.͕ϮϬϭϯͿ͘
ŝĞƌŐĞďŶŝƐƐĞĚĞƌƵŶƚĞƌƐƵĐŚƚĞŶ^ƚƵĚŝĞŶůĞŐĞŶŶĂŚĞ͕ĚĂƐƐŝŶĚĞƌƉƌŝŵćƌćƌǌƚůŝĐŚĞŶsĞƌƐŽƌŐƵŶŐ
ĞŵĞŶǌĞŶŶŝĐŚƚŝŵŵĞƌĚŝĂŐŶŽƐƟǌŝĞƌƚǁĞƌĚĞŶ͘ŝĞt,KŚĂƚĂůůĞƌĚŝŶŐƐĚŝĞŝĂŐŶŽƐĞƐƚĞůůƵŶŐ
ĚĞƌĞŵĞŶǌĂůƐ^ĐŚůƺƐƐĞůĞůĞŵĞŶƚĚĞƌĞŵĞŶǌǀĞƌƐŽƌŐƵŶŐďĞǌĞŝĐŚŶĞƚ;tŽƌůĚ,ĞĂůƚŚKƌŐĂŶŝͲ
ƐĂƟŽŶĂŶĚůǌŚĞŝŵĞƌǲƐŝƐĞĂƐĞ/ŶƚĞƌŶĂƟŽŶĂů͕ϮϬϭϮͿ͘ƵŬƺŶŌŝŐƐŽůůƚĞŶŶŝĞĚƌŝŐƐĐŚǁĞůůŝŐĞĚŝĂͲ
ŐŶŽƐƟƐĐŚĞŶŐĞďŽƚĞǁĞŝƚĞƌĂƵƐŐĞďĂƵƚǁĞƌĚĞŶ͕ƵŵĚŝĞZĂƚĞĨŽƌŵĂůĞƌŝĂŐŶŽƐĞŶǌƵĞƌŚƂŚĞŶ
ƵŶĚƐŽŵŝƚĚŝĞDƂŐůŝĐŚŬĞŝƚ͕ĞŝŶĞĨƌƺŚǌĞŝƟŐĞdŚĞƌĂƉŝĞĞŝŶůĞŝƚĞŶǌƵŬƂŶŶĞŶ͘ƵĐŚĚŝĞƌƚĚĞƌ
ŝĂŐŶŽƐĞƐĐŚĞŝŶƚĞŝŶĞŶŝŶŇƵƐƐĂƵĨĚŝĞdŚĞƌĂƉŝĞŵŝƚŶƟĚĞŵĞŶƟǀĂǌƵŚĂďĞŶ͕ǁĂƐƐŝĐŚĂƵĐŚ
ƐĐŚŽŶŝŶćůƚĞƌĞŶ^ƚƵĚŝĞŶŐĞǌĞŝŐƚŚĂƚ͗ŝĞŚĂŶĐĞĞŝŶŶƟĚĞŵĞŶƟǀƵŵǌƵĞƌŚĂůƚĞŶ͕ŝƐƚďĞŝĞŝŶĞƌ
ǀĂƐŬƵůćƌĞŶĞŵĞŶǌŐĞƌŝŶŐĞƌĂůƐďĞŝĚĞƌůǌŚĞŝŵĞƌͲĞŵĞŶǌ;,ŽīŵĂŶŶet al.͕ϮϬϭϬ͖tƺďďĞůĞƌ
et al.͕ϮϬϭϱďͿ͘ŝĞŐĞŶĂƵĞ^ƉĞǌŝĮǌŝĞƌƵŶŐĚĞƌĞŵĞŶǌĚŝĂŐŶŽƐĞŬĂŶŶŶŝĐŚƚŶƵƌĞŝŶĞŶŝŶŇƵƐƐĂƵĨ
ĚŝĞdŚĞƌĂƉŝĞĂƵƐǁĂŚů͕ƐŽŶĚĞƌŶĚĂŵŝƚĂƵĐŚĂƵĨĚŝĞĚŚćƌĞŶǌŚĂďĞŶ͕ĚĂƐŽŵŝƚͣƉĂƐƐŐĞŶĂƵĞƌ͞
ǀĞƌŽƌĚŶĞƚǁĞƌĚĞŶŬĂŶŶ;ŽŚůŬĞŶet al.͕ϮϬϭϱͿ͘
mďĞƌƌĂƐĐŚĞŶĚĞƌǁĞŝƐĞƐƉŝĞůĞŶ'ŝŶŬŐŽƉƌćƉĂƌĂƚĞŝŶĚĞŶǀŽƌůŝĞŐĞŶĚĞŶhŶƚĞƌƐƵĐŚƵŶŐĞŶʹĂďŐĞƐĞͲ
ŚĞŶǀŽŶĚĞƌ^ƚƵĚŝĞǀŽŶ:ĞƐĐŚŬĞƵŶĚ<ŽůůĞŐĞŶ;ϮϬϭϭͿǌƵŵsĞƌŽƌĚŶƵŶŐƐǀĞƌŚĂůƚĞŶĂůƚĞƌŶĂƟǀŵĞͲ
ĚŝǌŝŶŝƐĐŚĞƌ	ƌǌƚĞʹŬĂƵŵĞŝŶĞZŽůůĞ͘ŝĞƐŵĂŐĞŝŶĞƌƐĞŝƚƐĚĂƌĂŶůŝĞŐĞŶ͕ĚĂƐƐďŝƐǌƵŵ:ĂŚƌϮϬϭϲ
'ŝŶŬŐŽƉƌćƉĂƌĂƚĞŝŶĚĞŶ>ĞŝƚůŝŶŝĞŶŶŝĐŚƚĞŵƉĨŽŚůĞŶǁƵƌĚĞŶƵŶĚĂŶĚĞƌĞƌƐĞŝƚƐ͕ĚĂƐƐŝŶĞŝŶŝŐĞŶ
hŶƚĞƌƐƵĐŚƵŶŐĞŶ'ŝŶŬŐŽƉƌćƉĂƌĂƚĞĂůƐKdͲWƌŽĚƵŬƚĞŶŝĐŚƚŵŝƚƵŶƚĞƌƐƵĐŚƚǁƵƌĚĞŶ;,ŽīŵĂŶŶet 
al.͕ϮϬϭϭͿ͘/ŶƚĞƌĞƐƐĂŶƚĞƌǁĞŝƐĞŬŽŶŶƚĞŬĞŝŶĞ^ƚƵĚŝĞŝĚĞŶƟĮǌŝĞƌƚǁĞƌĚĞŶ͕ĚŝĞŶĞďĞŶĚĞŶsĞƌŽƌĚͲ
ŶƵŶŐƐĂŶŐĂďĞŶĂƵĐŚƵƐƐĂŐĞŶĚĂƌƺďĞƌƚƌŝīƚ͕ǁĞůĐŚĞ'ƌƺŶĚĞĂŶŐĞĨƺŚƌƚǁĞƌĚĞŶ͕ĚŝĞWĂƟĞŶƚĞŶ
ŶŝĐŚƚŵŝƚŶƟĚĞŵĞŶƟǀĂǌƵďĞŚĂŶĚĞůŶ͘
ĞƌǌǁĞŝƚĞ^ĐŚǁĞƌƉƵŶŬƚĚĞƌŝĚĞŶƟĮǌŝĞƌƚĞŶ^ƚƵĚŝĞŶǌƵƌƌǌŶĞŝŵŝƩĞůŝŶĂŶƐƉƌƵĐŚŶĂŚŵĞďĞůĞŐƚ
ĞŝŶĚĞƵƟŐĚŝĞŚŽŚĞZĞůĞǀĂŶǌǀŽŶŶƟƉƐǇĐŚŽƟŬĂŝŶĚĞƌsĞƌƐŽƌŐƵŶŐĚĞŵĞŶƟĞůůƌŬƌĂŶŬƚĞƌ͘ ŝĞ
'ƌƂƘĞŶŽƌĚŶƵŶŐĞŶĚĞƌŶƟƉƐǇĐŚŽƟŬĂŐĂďĞŶƐŝŶĚƐŽǁŽŚůďĞŝŝĐŚůĞƌƵŶĚ<ŽůůĞŐĞŶ;ϮϬϭϱͿǁŝĞ
ĂƵĐŚďĞŝdĞŝƉĞůet al.;ϮϬϭϱͿǀĞƌŐůĞŝĐŚďĂƌʹƐŝĞďĞƚƌĂŐĞŶƌƵŶĚϭϬďǌǁ͘ϭϯй͘ŝĞƐĞĚĞƵƚůŝĐŚ
ŐĞƌŝŶŐĞƌĞŶŶŐĂďĞŶŝŵsĞƌŐůĞŝĐŚǌƵĚĞŶĞŝŐĞŶĞŶƌďĞŝƚĞŶ;^ĐŚƵůǌĞet al.͕ϮϬϭϯď͕ϮϬϭϯĂͿůŝĞŐĞŶ
ĚĂƌŝŶďĞŐƌƺŶĚĞƚ͕ĚĂƐƐĚŝĞƌŬƌĂŶŬƚĞŶŝŶĚĞƌĞůƉŚŝͲDsͲ^ƚƵĚŝĞǌ͘d͘ ŶŽĐŚŬĞŝŶĞĨŽƌŵĂůĞŝĂŐŶŽƐĞ
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ĂƵĨǁŝĞƐĞŶƵŶĚĂƵƐƐĐŚůŝĞƘůŝĐŚŝŵĂŵďƵůĂŶƚĞŶ^ĞƫŶŐďĞŚĂŶĚĞůƚǁƵƌĚĞŶƵŶĚƐŽŵŝƚĞŚĞƌŵŝůͲ
ĚĞ&ŽƌŵĞŶĚĞƌĞŵĞŶǌĞŝŶŐĞƐĐŚůŽƐƐĞŶǁƵƌĚĞŶ͘ƵĐŚǁĞŶŶĚŝĞZĂƚĞŶǀĞƌŐůĞŝĐŚƐǁĞŝƐĞŐĞƌŝŶŐ
ĞƌƐĐŚĞŝŶĞŶ͕ŝƐƚŝŚƌŝŶƐĂƚǌŶŝĐŚƚĂĚćƋƵĂƚ͕ĚĂĚĞƌŝŶƐĂƚǌǀŽŶŶƟƉƐǇĐŚŽƟŬĂŵŝƚŶŝĐŚƚͲƉƐǇĐŚŽͲ
ƟƐĐŚĞŶ^ǇŵƉƚŽŵĞŶĂƐƐŽǌŝŝĞƌƚŝƐƚƵŶĚĚĂŵŝƚĞŝŶĞKīͲ>ĂďĞůͲsĞƌŽƌĚŶƵŶŐĚĂƌƐƚĞůůƚ͘ŝĞĞŝŐĞŶĞ
ƌďĞŝƚǌƵdƌĞŶĚƐŝŶĚĞƌsĞƌŽƌĚŶƵŶŐƐƉƌćǀĂůĞŶǌǀŽŶŶƟƉƐǇĐŚŽƟŬĂŬŽŶŶƚĞǌĞŝŐĞŶ͕ĚĂƐƐƐŝĐŚĂƵĐŚ
ĚƵƌĐŚŶĞƵĞƌŬĞŶŶƚŶŝƐƐĞǌƵƌŶǁĞŶĚƵŶŐĚŝĞƐĞƌDŝƩĞůďĞŝĞŵĞŶǌƵŶĚǌƵĚĞŶƵŶĞƌǁƺŶƐĐŚƚĞŶ
tŝƌŬƵŶŐĞŶ;ǀ͘ Ă͘ŚƂŚĞƌĞDŽƌƚĂůŝƚćƚͿĚĂƐsĞƌŽƌĚŶƵŶŐƐǀĞƌŚĂůƚĞŶŶŝĐŚƚǁĞƐĞŶƚůŝĐŚǀĞƌćŶĚĞƌƚŚĂƚ͗
ƐĨĂŶĚĂůůĞƌĚŝŶŐƐĞŝŶƐŝŐŶŝĮŬĂŶƚĞƌtĞĐŚƐĞůǀŽŶƚǇƉŝƐĐŚĞŶŶƟƉƐǇĐŚŽƟŬĂĂƵĨĂƚǇƉŝƐĐŚĞDŝƩĞů
ƐƚĂƩ͘ŝĞ'ĞƐĂŵƚǀĞƌŽƌĚŶƵŶŐƐƉƌćǀĂůĞŶǌďůŝĞďŚŝŶŐĞŐĞŶŐůĞŝĐŚ;^ĐŚƵůǌĞet al.͕ϮϬϭϯĂͿ͘ƵĐŚĚŝĞ
WŚĂƌŵĂŬŽƚŚĞƌĂƉŝĞŵŝƚŶƟƉƐǇĐŚŽƟŬĂŝŵWŇĞŐĞŚĞŝŵǁŝƌĚĂůƐĚŽŵŝŶŝĞƌĞŶĚďĞƐĐŚƌŝĞďĞŶƵŶĚ
ǌĞŝŐƚǌƵĚĞŵĚĞƵƚůŝĐŚŚƂŚĞƌĞsĞƌŽƌĚŶƵŶŐƐƉƌćǀĂůĞŶǌĞŶĨƺƌĚŝĞĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŝŵsĞƌŐůĞŝĐŚ
ǌƵŵĂŵďƵůĂŶƚĞŶ^ĞƫŶŐ͘ďĞŶƐŽǁŝƌĚĚĞƵƚůŝĐŚ͕ĚĂƐƐĂƵĐŚŚŝĞƌĚŝĞŝĂŐŶŽƐƟŬĚĞƌĞŵĞŶǌ
ƐĐŚĞŝŶďĂƌǀĞƌŶĂĐŚůćƐƐŝŐƚǁŝƌĚ͘ZƵŶĚϱϬйĚĞƌĚĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶ,ĞŝŵďĞǁŽŚŶĞƌŚĂďĞŶĚŝĞ
ŝĂŐŶŽƐĞĞŝŶĞƌƵŶƐƉĞǌŝĮƐĐŚĞŶĞŵĞŶǌ͕ĂƵĐŚĚŝĞWŚĂƌŵĂŬŽƚŚĞƌĂƉŝĞĞƌĨŽůŐƚƵŶƐƉĞǌŝĮƐĐŚ;,ƵďĞƌ
et al.͕ϮϬϭϮͿ͘'ůĞŝĐŚǌĞŝƟŐďĞŵćŶŐĞůŶ^ĐŚćƵĨĞůĞƵŶĚ<ŽůůĞŐĞŶ;ϮϬϭϮͿĚŝĞŐĞƌŝŶŐĞĨĂĐŚćƌǌƚůŝĐŚĞ
sĞƌƐŽƌŐƵŶŐŝŵWŇĞŐĞŚĞŝŵ͘ĞƐƟŵŵƚĞ&ĂĐŚĂƌǌƚŐƌƵƉƉĞŶƐŝŶĚŝŶĞŝŶĞŵǌƵŐĞƌŝŶŐĞŶDĂƘĞĂŶĚĞƌ
sĞƌƐŽƌŐƵŶŐĚĞƌĚĞŵĞŶƟĞůůƌŬƌĂŶŬƚĞŶŝŵWŇĞŐĞŚĞŝŵďĞƚĞŝůŝŐƚ͘ĂǌƵŐĞŚƂƌĞŶďĞŝƐƉŝĞůƐǁĞŝƐĞĚŝĞ
'ǇŶćŬŽůŽŐĞŶǁŝĞĂƵĐŚĚŝĞĂŚŶćƌǌƚĞ͘ŝŶĞŬƺƌǌůŝĐŚĞƌƐĐŚŝĞŶĞŶĞhŶƚĞƌƐƵĐŚƵŶŐǌƵƌŽƉŚƚĂůŵŽͲ
ůŽŐŝƐĐŚĞŶsĞƌƐŽƌŐƵŶŐǀŽŶWŇĞŐĞŚĞŝŵďĞǁŽŚŶĞƌŶǁĞŝƐƚǌƵĚĞŵĂƵĨĞŝŶĞĂƵŐĞŶćƌǌƚůŝĐŚĞhŶƚĞƌͲ
ǀĞƌƐŽƌŐƵŶŐŝŵWŇĞŐĞŚĞŝŵŚŝŶ;dŚĞĚĞƌĂŶet al.͕ϮϬϭϲͿ͗sŽƌĂůůĞŵƌĞǀĞƌƐŝďůĞƵŐĞŶĞƌŬƌĂŶŬƵŶŐĞŶ
ǁƵƌĚĞŶŝŶĚĞƌŐĞŶĂŶŶƚĞŶ^ƚƵĚŝĞŶŝĐŚƚďĞŚĂŶĚĞůƚ͘ŝŶǀĞƌŵŝŶĚĞƌƚĞƐ^ĞŚǀĞƌŵƂŐĞŶďĞŐƺŶƐƟŐƚ
^ƚƺƌǌĞ͕ĚŝĞďĞƐŽŶĚĞƌƐĨƺƌDĞŶƐĐŚĞŶŝŵWŇĞŐĞŚĞŝŵŵŝƚƐĐŚǁĞƌǁŝĞŐĞŶĚĞŶ&ŽůŐĞŶǁŝĞ<ŶŽĐŚĞŶͲ
ďƌƺĐŚĞƵŶĚĚĂƌĂƵīŽůŐĞŶĚĞWŇĞŐĞďĞĚƺƌŌŝŐŬĞŝƚǀĞƌďƵŶĚĞŶƐĞŝŶŬƂŶŶĞŶ͘
ŝĞŽďĞŶďĞƐĐŚƌŝĞďĞŶĞŶŚŽŚĞŶŶƟƉƐǇĐŚŽƟŬĂǀĞƌŽƌĚŶƵŶŐĞŶƐƚĞŚĞŶŝŵ<ŽŶƚƌĂƐƚǌƵĚĞŶŐĞƌŝŶͲ
ŐĞŶŶƟĚĞŵĞŶƟǀĂͲWƌćǀĂůĞŶǌĞŶ͘sŝĞůĞƋƵĂůŝƚĂƟǀŚŽĐŚǁĞƌƟŐĞƌĂŶĚŽŵŝƐŝĞƌƚŬŽŶƚƌŽůůŝĞƌƚĞ^ƚƵĚŝĞŶ
ŬŽŶŶƚĞŶŝŶǌǁŝƐĐŚĞŶǌĞŝŐĞŶ͕ĚĂƐƐĚŝĞƌŬƌĂŶŬƚĞŶĂƵĐŚŶĂĐŚĚĞŵďƐĞƚǌƚĞŶǀŽŶŶƟƉƐǇĐŚŽƟŬĂ
ŬĞŝŶĞƐĐŚǁĞƌǁŝĞŐĞŶĚĞŶsĞƌŚĂůƚĞŶƐƐǇŵƉƚŽŵĞǌĞŝŐƚĞŶ;&ŽƐƐĞǇet al.͕ϮϬϬϲ͖ĞĐůĞƌĐƋet al.͕
ϮϬϭϯͿ͘,ŝĞƌďĞĚĂƌĨĞƐĚĞƌĚƌŝŶŐĞŶĚĞŶǀĂůƵĂƟŽŶĚĞƌ'ƌƺŶĚĞ͕ǁĂƌƵŵĞŶƚƐƉƌĞĐŚĞŶĚĞ<ŽŶǌĞƉƚĞ
ŽŚŶĞŶƟƉƐǇĐŚŽƟŬĂŐĂďĞŶŝĐŚƚƵŵŐĞƐĞƚǌƚǁĞƌĚĞŶďǌǁ͘ǁĂƌƵŵŶŝĐŚƚƺďĞƌDĂƘŶĂŚŵĞŶƵŶĚ
ŶƌĞŝǌĞŶĂĐŚŐĞĚĂĐŚƚǁŝƌĚ͕ĚŝĞŶƟƉƐǇĐŚŽƟŬĂŐĂďĞǌƵƌĞĚƵǌŝĞƌĞŶďǌǁ͘ĂĚćƋƵĂƚƵŶĚůĞŝƚůŝŶŝĞŶͲ
ŬŽŶĨŽƌŵĞŝŶǌƵƐĞƚǌĞŶ͘ƵŬƺŶŌŝŐĞ&ŽƌƐĐŚƵŶŐƐĂƌďĞŝƚĞŶƐŽůůƚĞŶǌƵĚĞŵĚŝĞĂƵĞƌĚĞƌŝŶŶĂŚŵĞ
ǀŽŶŶƟƉƐǇĐŚŽƟŬĂŐĞŶĂƵĞƌƵŶƚĞƌƐƵĐŚĞŶƐŽǁŝĞĚĞŶŝŶŇƵƐƐĚĞƌŶƟƉƐǇĐŚŽƟŬĂŐĂďĞĂƵĨĚŝĞ
ƵƐĨƺŚƌƵŶŐĚĞƌd>Ɛ͘
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EĞďĞŶĚĞƌ'ĂďĞǀŽŶŶƟƉƐǇĐŚŽƟŬĂǀĞƌƵƌƐĂĐŚƚĚŝĞsĞƌŽƌĚŶƵŶŐǀŽŶDĞƚĂŵŝǌŽůďĞŝćůƚĞƌĞŶ
DĞŶƐĐŚĞŶƵŶĚĚĂŵŝƚĂƵĐŚďĞŝĚĞŵĞŶƟĞůůƌŬƌĂŶŬƚĞŶĞŝŶĞŬŽŶƚƌŽǀĞƌƐŐĞĨƺŚƌƚĞŝƐŬƵƐƐŝŽŶ͕
ǁĞŶŶĞƐƵŵĚŝĞŝŶƐĐŚćƚǌƵŶŐĞŝŶĞƌĂĚćƋƵĂƚĞŶƌǌŶĞŝŵŝƩĞůƚŚĞƌĂƉŝĞŐĞŚƚ͘ŝĞĞŝŶďĞǌŽŐĞŶĞŶ
hŶƚĞƌƐƵĐŚƵŶŐĞŶďĞůĞŐĞŶĚŝĞŚŽŚĞŶǁĞŶĚƵŶŐƐƌĂƚĞǀŽŶDĞƚĂŵŝǌŽůƵŶĚĚŝĞƐǀŽƌĂůůĞŵŝŶŇƺƐͲ
ƐŝŐĞƌ&Žƌŵ͘DĞƚĂŵŝǌŽůŚĂƚĞŝŶĞŶŐĞƐ/ŶĚŝŬĂƟŽŶƐĨĞŶƐƚĞƌƵŶĚƐĐŚĞŝŶƚĂƵĨŐƌƵŶĚĚĞƌͣĞŝŶĨĂĐŚĞŶ͞
sĞƌĂďƌĞŝĐŚƵŶŐŝŶŇƺƐƐŝŐĞƌ&ŽƌŵƵŶĚŐƵƚĞŶtŝƌŬƵŶŐŐĞƌŶƵŶĚŚćƵĮŐŐĞŐĞďĞŶǌƵǁĞƌĚĞŶ͕ƚƌŽƚǌ
ĚĞƌƐƚĞƟŐĞŶŝƐŬƵƐƐŝŽŶĞŶƵŵĞŝŶĞƌŚƂŚƚĞƐŐƌĂŶƵůŽǌǇƚŽƐĞƌŝƐŝŬŽ͘sŽƌĂůůĞŵĞŝŶŝŶƐĂƚǌŵŝƚǌƵ
ŐƌŽƘĞŶĞŚĂŶĚůƵŶŐƐĂďƐƚćŶĚĞŶƵŶĚĚĞƌĚĂŵŝƚǀĞƌďƵŶĚĞŶĞŶƐĐŚůĞĐŚƚĞŶtŝƌŬǁĞŝƐĞŵĂĐŚƚĚĞƵƚͲ
ůŝĐŚ͕ĚĂƐƐĚŝĞWŚĂƌŵĂŬŽƚŚĞƌĂƉŝĞĚŝĞƐĞƌǀƵůŶĞƌĂďůĞŶWĂƟĞŶƚĞŶŐƌƵƉƉĞďĞƐƐĞƌƺďĞƌǁĂĐŚƚǁĞƌĚĞŶ
ŵƵƐƐ;<ƂůǌƐĐŚet al.͕ϮϬϭϯͿ͘
ƵīćůůŝŐŝƐƚǌƵĚĞŵ͕ĚĂƐƐŶƵƌǁĞŶŝŐĞĚĞƌŝĚĞŶƟĮǌŝĞƌƚĞŶhŶƚĞƌƐƵĐŚƵŶŐĞŶĚŝĞ/ŶĂŶƐƉƌƵĐŚŶĂŚͲ
ŵĞŶĂĐŚ<ƌĂŶŬŚĞŝƚƐƐƚĂĚŝĞŶĞŝŶƚĞŝůƚ͘/ŵZĂŚŵĞŶĚĞƌZŝŐŚƚdŝŵĞWůĂĐĞͲ^ƚƵĚŝĞǁƵƌĚĞĚĞƵƚůŝĐŚ͕
ĚĂƐƐĚŝĞƐĨƺƌĚĞƉƌĞƐƐŝǀĞ^ǇŵƉƚŽŵĞƵŶĚĚĞƌĞŶĞŚĂŶĚůƵŶŐĞďĞŶƐŽŐŝůƚ͗ŝĞŚŽŚĞŶsĂƌŝĂƟŽŶĞŶ
ǌǁŝƐĐŚĞŶ^ǇŵƉƚŽŵƉƌćǀĂůĞŶǌĞŶƵŶĚsĞƌŽƌĚŶƵŶŐĞŶʹďĞƐŽŶĚĞƌƐŝŶƐĐŚǁĞƌĞŶ<ƌĂŶŬŚĞŝƚƐƐƚĂĚŝͲ
ĞŶʹŵƺƐƐĞŶǁĞŝƚĞƌĞƌĨŽƌƐĐŚƚǁĞƌĚĞŶ͘ŝĞƐŐŝůƚĞďĞŶƐŽĨƺƌĚŝĞƉĂůůŝĂƟǀĞsĞƌƐŽƌŐƵŶŐ͘/ŶƐŐĞƐĂŵƚ
ǁŝƐƐĞŶǁŝƌǁĞŶŝŐƺďĞƌĚŝĞsĞƌƐŽƌŐƵŶŐ͕ĚŝĞ>ĞďĞŶƐƵŵƐƚćŶĚĞƵŶĚĚŝĞ/ŶĂŶƐƉƌƵĐŚŶĂŚŵĞĂŵ
>ĞďĞŶƐĞŶĚĞǀŽŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶ͘ŝĞĞŝŐĞŶĞhŶƚĞƌƐƵĐŚƵŶŐǌƵƌ^ŽŶĚĞŶĞƌŶćŚƌƵŶŐƵŶƚĞƌͲ
ƐƵĐŚƚĞďĞŶƐŽĚŝĞsĞƌƐŽƌŐƵŶŐƐƐŝƚƵĂƟŽŶĂŵ>ĞďĞŶƐĞŶĚĞ͕ĂƵĐŚǁĞŶŶŝŶĚĞŶZŽƵƟŶĞĚĂƚĞŶŬĞŝŶĞ
ƐƉĞǌŝĮƐĐŚĞŶŶŐĂďĞŶǌƵƌ<ƌĂŶŬŚĞŝƚƐƐĐŚǁĞƌĞŽĚĞƌŬůŝŶŝƐĐŚĞŶWĂƌĂŵĞƚĞƌŶǌƵĮŶĚĞŶƐŝŶĚ͘Ɛ
ŝƐƚĞŝŶĞĞƚŚŝƐĐŚŚŽĐŚŬŽŵƉůĞǆĞ&ƌĂŐĞƐƚĞůůƵŶŐ͕ǁŝĞƵŶĚŽďƐĐŚǁĞƌĞŵĞŶǌĞƌŬƌĂŶŬƚĞŬƺŶƐƚůŝĐŚ
ĞƌŶćŚƌƚǁĞƌĚĞŶƐŽůůĞŶ͘ŝĞĞŝŐĞŶĞWƵďůŝŬĂƟŽŶůŝĞĨĞƌƚǌƵŶćĐŚƐƚĞŝŶĞĞƌƐƚĞ'ƌƵŶĚůĂŐĞĨƺƌǁĞŝƚĞƌͲ
ĨƺŚƌĞŶĚĞŝƐŬƵƐƐŝŽŶĞŶǌƵƌŝŶƐĐŚćƚǌƵŶŐĚĞƌEĞƵͲŶůĂŐĞƌĂƚĞƵŶĚǌƵ&ĂŬƚŽƌĞŶ͕ĚŝĞĚĂƐŶůĞŐĞŶ
ǀŽŶW'Ͳ^ŽŶĚĞŶďĞŝĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŝŵWŇĞŐĞŚĞŝŵďĞĞŝŶŇƵƐƐĞŶƵŶĚƵŶƚĞƌƐƚƌĞŝĐŚƚ͕ǁŝĞ
ǁĞŶŝŐtŝƐƐĞŶďŝƐŚĞƌƺďĞƌĚŝĞsĞƌƐŽƌŐƵŶŐĂŵ>ĞďĞŶƐĞŶĚĞďĞƐƚĞŚƚ͘ƐŝƐƚĞďĞŶƐŽƺďĞƌƌĂƐĐŚĞŶĚ͕
ĚĂƐƐǁĞŶŝŐĞƉŇĞŐĞƐƉĞǌŝĮƐĐŚĞ&ƌĂŐĞƐƚĞůůƵŶŐĞŶ;ǁŝĞďĞŝƐƉŝĞůƐǁĞŝƐĞǌƵĞŬƵďŝƚĂůƵůǌĞƌĂŽĚĞƌ
ĂƵĐŚ^ƚƺƌǌĞͿďĞĨŽƌƐĐŚƚǁĞƌĚĞŶ͘
>ŝŵŝƚĂƟŽŶĞŶ 
ƐŝƐƚŵƂŐůŝĐŚ͕ĚĂƐƐĚĂƐZĞǀŝĞǁŵŝƚĚĞƌĂŶŐĞǁĞŶĚĞƚĞŶ^ƵĐŚƐƚƌĂƚĞŐŝĞŶŝĐŚƚĂůůĞWƵďůŝŬĂƟŽŶĞŶ
ĂƵƐĞƵƚƐĐŚůĂŶĚĞƌĨĂƐƐƚŚĂƚ͘tĞŶŶŝŵdŝƚĞů͕ďƐƚƌĂĐƚŽĚĞƌŝŶĚĞŶ<ĞǇǁŽƌĚƐŬĞŝŶtŽƌƚŐĞŶĂŶŶƚ
ǁŝƌĚ͕ǁĞůĐŚĞƐĂƵĨĞŝŶĞŶĚĞƵƚƐĐŚĞŶsĞƌƐŽƌŐƵŶŐƐŬŽŶƚĞǆƚƐĐŚůŝĞƘĞŶůćƐƐƚ͕ƐŽǁƵƌĚĞŶĚŝĞƐĞ^ƚƵĚŝͲ
ĞŶŶŝĐŚƚĨƺƌĚŝĞ>ŝƚĞƌĂƚƵƌƺďĞƌƐŝĐŚƚĞŝŶďĞǌŽŐĞŶ͕ŽďŐůĞŝĐŚƐŝĞƐŝĐŚĂƵĨĞƵƚƐĐŚůĂŶĚďĞǌŝĞŚĞŶ͘Ɛ
ŬĂŶŶĚĂŚĞƌǌƵĞŝŶĞƌhŶƚĞƌƐĐŚćƚǌƵŶŐĚĞƌŶǌĂŚůĂŶWƵďůŝŬĂƟŽŶĞŶĂƵƐĞƵƚƐĐŚůĂŶĚŬŽŵŵĞŶ͘
ŝĞsĞƌƐĐŚůĂŐǁŽƌƚƵŶŐĚĞƐĚĞƵƚƐĐŚĞŶsĞƌƐŽƌŐƵŶŐƐŬŽŶƚĞǆƚĞƐŝƐƚŶŝĐŚƚƚƌŝǀŝĂůƵŶĚĞƌĨŽƌĚĞƌƚĚŝĞ
<ŽŶǌĞƌƟĞƌƵŶŐĞŝŶĞƐĞŝŶŚĞŝƚůŝĐŚĞŶŵĞƚŚŽĚŝƐĐŚĞŶsŽƌŐĞŚĞŶƐŝŶǌƵŬƺŶŌŝŐĞŶ&ŽƌƐĐŚƵŶŐƐĂƌďĞŝͲ
ƚĞŶ͕ĚŝĞĞŝŶĞŶůćŶĚĞƌƐƉĞǌŝĮƐĐŚĞŶ&ŽŬƵƐƐĞƚǌĞŶ;WŝĞƉĞƌet al.͕ϮϬϭϲͿ͘ƵĚĞŵǁƵƌĚĞĂƵƐƐĐŚůŝĞƘͲ
ϱϭ
J. Petersen – Versorgungsforschung bei Demenz
ůŝĐŚƺďĞƌĚŝĞ^ƵĐŚŽďĞƌŇćĐŚĞWƵďŵĞĚŐĞƐƵĐŚƚ͘ƵĐŚ͕ĚĂƐƐĚŝĞ^ƚƵĚŝĞŶĂƵƐƐĐŚůŝĞƘůŝĐŚǀŽŶĚĞƌ
ƵƚŽƌŝŶĂůůĞŝŶďĞŐƵƚĂĐŚƚĞƚƵŶĚďĞǁĞƌƚĞƚǁƵƌĚĞŶ͕ŝƐƚĞŝŶĞ>ŝŵŝƚĂƟŽŶ͕ǀŽƌĂůůĞŵŝŵ<ŽŶƚĞǆƚĚĞƌ
^ĐŚǁŝĞƌŝŐŬĞŝƚĞŶďǌŐů͘ĚĞƌŝŶŽƌĚŶƵŶŐǌƵƌ<ĂƚĞŐŽƌŝĞĚĞƌͣ/ŶĂŶƐƉƌƵĐŚŶĂŚŵĞͲ^ƚƵĚŝĞŶ͘͞ ďĞŶƐŽ
ǁĂƌĚĞƌŝŶďĞǌƵŐĚĞƌͣŐƌĂƵĞŶ>ŝƚĞƌĂƚƵƌ͞ŶŝĐŚƚƵŶƵŵŐćŶŐůŝĐŚ͘ŝĞďĞŶĂŶŶƚĞŐƌŽƘĞ^ƚƵĚŝĞĚĞƌ
ZŽďĞƌƚͲŽƐĐŚͲ^ƟŌƵŶŐǌƵƌ<ƌĂŶŬĞŶŚĂƵƐǀĞƌƐŽƌŐƵŶŐǀŽŶĞŵĞŶǌƉĂƟĞŶƚĞŶŬŽŶŶƚĞŶŝĐŚƚŵŝƚŝŶ
ĚĂƐZĞǀŝĞǁĂƵĨŐĞŶŽŵŵĞŶǁĞƌĚĞŶ͕ĚĂĞƐůĞĚŝŐůŝĐŚĞŝŶĞŶĚĞƵƚƐĐŚƐƉƌĂĐŚŝŐĞŶĞƌŝĐŚƚƺďĞƌĚŝĞ
hŶƚĞƌƐƵĐŚƵŶŐŐŝďƚƵŶĚŬĞŝŶĞƉƵďŵĞĚͲŐĞůŝƐƚĞƚĞ͕ĞŶŐůŝƐĐŚƐƉƌĂĐŚŝŐĞ͕ƉĞĞƌͲƌĞǀŝĞǁĞĚWƵďůŝŬĂƟŽŶ͘
ƐŝƐƚĂůůĞƌĚŝŶŐƐĚŝĞĞŝŶǌŝŐĞŐƌŽƘĞhŶƚĞƌƐƵĐŚƵŶŐŝŶĚŝĞƐĞŵdŚĞŵĞŶĨĞůĚƵŶĚǁƵƌĚĞĚĂŚĞƌŵŝƚŝŶ
ĚŝĞŝƐŬƵƐƐŝŽŶĂƵĨŐĞŶŽŵŵĞŶ͘
ϲ &ĂǌŝƚƵŶĚƵƐďůŝĐŬ
ŝĞƚŚĞŽƌĞƟƐĐŚĞŶƵƐĨƺŚƌƵŶŐĞŶŝŵĞƌƐƚĞŶ<ĂƉŝƚĞůĚĞƌǀŽƌůŝĞŐĞŶĚĞŶƌďĞŝƚƐŽǁŝĞĚŝĞƌŐĞďͲ
ŶŝƐƐĞĚĞƌ>ŝƚĞƌĂƚƵƌƌĞĐŚĞƌĐŚĞŵĂĐŚĞŶĚĞƵƚůŝĐŚ͕ĚĂƐƐƐŝĐŚĚŝĞsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐǌƵĞŝŶĞƌ
ďĞĚĞƵƚĞŶĚĞŶŝƐǌŝƉůŝŶĞŶƚǁŝĐŬĞůƚŚĂƚƵŶĚĚƵƌĐŚĂŬƚƵĞůůĞƉŽůŝƟƐĐŚĞsŽƌŚĂďĞŶǁŝĞĚĞŶ/ŶŶŽǀĂͲ
ƟŽŶƐĨŽŶĚƐǁĞŝƚĞƌǁĂĐŚƐĞŶƵŶĚĂŶĞĚĞƵƚƵŶŐŐĞǁŝŶŶĞŶǁŝƌĚ͘ƵĐŚǀĞƌƐŽƌŐƵŶŐƐǁŝƐƐĞŶƐĐŚĂŌͲ
ůŝĐŚĞ^ƚƵĚŝĞŶǌƵŵdŚĞŵĂĞŵĞŶǌʹĂůƐWƵďůŝĐͲ,ĞĂůƚŚͲWƌŽďůĞŵŝŶĞŝŶĞƌĂůƚĞƌŶĚĞŶ'ĞƐĞůůƐĐŚĂŌ
ʹŬŽŶŶƚĞŶŝŶĚĞŶůĞƚǌƚĞŶ:ĂŚƌĞŶǀĞƌŵĞŚƌƚŝĚĞŶƟĮǌŝĞƌƚǁĞƌĚĞŶ͘ĂƐdŚĞŵĞŶƐƉĞŬƚƌƵŵ͕ǁĞůĐŚĞƐ
ďĞĨŽƌƐĐŚƚǁƵƌĚĞ͕ŝƐƚďƌĞŝƚŐĞĨćĐŚĞƌƚ͘ĞŶŶŽĐŚůćƐƐƚƐŝĐŚĨƺƌĂƵƐŐĞǁćŚůƚĞĞƌĞŝĐŚĞĞŝŶĚƌŝŶŐĞŶͲ
ĚĞƌ&ŽƌƐĐŚƵŶŐƐďĞĚĂƌĨŝĚĞŶƟĮǌŝĞƌĞŶ͘ĞƌĞƌƐƚĞ^ĐŚƌŝƩĚĞƌĞŵĞŶǌǀĞƌƐŽƌŐƵŶŐʹĚŝĞŝĂŐŶŽƐĞͲ
ƐƚĞůůƵŶŐʹĞƌĨŽůŐƚďĞŝĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶĞƌƐƚƐƉćƚƵŶĚŚćƵĮŐƵŶƐƉĞǌŝĮƐĐŚ͘ŝŶĞĨƌƺŚǌĞŝƟŐĞƵŶĚ
ŐĞŶĂƵĞŝĂŐŶŽƐƟŬƵŶĚĚĂŵŝƚĂƵĐŚĞŝŶĞĂĚćƋƵĂƚĞdŚĞƌĂƉŝĞƐŝŶĚĚŝĞ'ƌƵŶĚƉĨĞŝůĞƌĚĞƌǁĞŝƚĞƌĞŶ
sĞƌƐŽƌŐƵŶŐƵŶĚŬƂŶŶĞŶĚĞŶǁĞŝƚĞƌĞŶ<ƌĂŶŬŚĞŝƚƐǀĞƌůĂƵĨďĞĞŝŶŇƵƐƐĞŶ͘ŝŶĞĨƌƺŚǌĞŝƟŐĞŝĂŐŶŽƐͲ
ƟŬĞƌŵƂŐůŝĐŚƚĞƐĚĞŵƌŬƌĂŶŬƚĞŶǌƵĚĞŵ͕tƺŶƐĐŚĞƵŶĚƉĞƌƐƂŶůŝĐŚĞŶůŝĞŐĞŶǌƵďĞŶĞŶŶĞŶƵŶĚ
ǌƵŬůćƌĞŶ͘
EĂĐŚǁŝĞǀŽƌŐŝďƚĞƐĞĮǌŝƚĞŝŶĚĞƌsĞƌƐŽƌŐƵŶŐĚĞŵĞŶƟĞůůƌŬƌĂŶŬƚĞƌŵŝƚƉƐǇĐŚŽƚƌŽƉĞŶDŝƚͲ
ƚĞůŶ͘ŝĞhŶƚĞƌƐƵĐŚƵŶŐĞŶŬŽŶŶƚĞŶǌĞŝŐĞŶ͕ĚĂƐƐĚŝĞsĞƌŽƌĚŶƵŶŐǀŽŶŶƟƉƐǇĐŚŽƟŬĂŽŌŶŝĐŚƚ
ůĞŝƚůŝŶŝĞŶŬŽŶĨŽƌŵĞƌĨŽůŐƚƵŶĚƐŝĞďĞŝŶŝĐŚƚͲƉƐǇĐŚŽƟƐĐŚĞŶ^ǇŵƉƚŽŵĞŶĞŝŶŐĞƐĞƚǌƚǁĞƌĚĞŶ͘Ğƌ
ƌŝƐŝŬŽďĞŚĂŌĞƚĞŝŶƐĂƚǌĚĞƌDŝƩĞůƐŽǁŝĞĚĞƌĞŶĞŝŶŐĞƐĐŚƌćŶŬƚĞtŝƌŬƐĂŵŬĞŝƚŝŶŶĞƌŚĂůďĚĞƌ
ĨĂůƐĐŚĞŶ/ŶĚŝŬĂƟŽŶďĞƚŽŶĞŶĚŝĞƌŝŶŐůŝĐŚŬĞŝƚ͕ĚŝĞďĞƌĞŝƚƐďĞƐƚĞŚĞŶĚĞŶǁŝƌŬƐĂŵĞŶ͕ŶŝĐŚƚͲƉŚĂƌͲ
ŵĂŬŽůŽŐŝƐĐŚĞŶDĞƚŚŽĚĞŶŝŶĚŝĞWƌĂǆŝƐǌƵƺďĞƌĨƺŚƌĞŶʹďĞƐŽŶĚĞƌƐŝŵ<ŽŶƚĞǆƚĚĞƌƐĞŚƌŚŽŚĞŶ
sĞƌŽƌĚŶƵŶŐƐƉƌćǀĂůĞŶǌĞŶǀŽŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŝŵWŇĞŐĞŚĞŝŵ͘ŝŶĞ&ŽƌƐĐŚƵŶŐƐůƺĐŬĞůćƐƐƚ
ƐŝĐŚŝŵĞƌĞŝĐŚĚĞƌƌǌŶĞŝŵŝƩĞůǀĞƌƐŽƌŐƵŶŐĨƺƌĚŝĞ'ĂďĞǀŽŶĞŶǌŽĚŝĂǌĞƉŝŶĞŶďĞŝĞŵĞŶǌĞƌͲ
ŬƌĂŶŬƚĞŶĂƵƐŵĂĐŚĞŶ͘ĂƐtŝƐƐĞŶƺďĞƌĚĞŶŝŶƐĂƚǌĚĞƌDŝƩĞůŝŶĚŝĞƐĞƌWĂƟĞŶƚĞŶŐƌƵƉƉĞŝƐƚ
ďŝƐŚĞƌƐĞŚƌďĞƐĐŚƌćŶŬƚ͘
ϱϮ
J. Petersen – Versorgungsforschung bei Demenz
ŝŶĞǁŝĐŚƟŐĞƌŬĞŶŶƚŶŝƐĚĞƌǀŽƌůŝĞŐĞŶĚĞŶƌďĞŝƚŝƐƚĚĞƌŐĞƌŝŶŐĞtŝƐƐĞŶƐƐƚĂŶĚƵŵĚŝĞsĞƌͲ
ƐŽƌŐƵŶŐĚĞŵĞŶƟĞůůƌŬƌĂŶŬƚĞƌŝŵ<ƌĂŶŬĞŶŚĂƵƐ͘^ĐŚŽŶĚŝĞ^ĐŚŶŝƩƐƚĞůůĞǌƵŵƐƚĂƟŽŶćƌĞŶsĞƌͲ
ƐŽƌŐƵŶŐƐƐĞŬƚŽƌďŝƌŐƚĚĂƐZŝƐŝŬŽ͕ĚĂƐƐǁŝĐŚƟŐĞĞŚĂŶĚůƵŶŐƐŝŶĨŽƌŵĂƟŽŶĞŶǁŝĞĚŝĞŝĂŐŶŽƐĞ
ĞŵĞŶǌǀĞƌůŽƌĞŶŐĞŚĞŶƵŶĚĞŶƚƐƉƌĞĐŚĞŶĚŶŝĐŚƚŬŽŵŵƵŶŝǌŝĞƌƚǁĞƌĚĞŶ͘^ĞůďƐƚǁĞŶŶĂůƐŽƐƉĞͲ
ǌŝĮƐĐŚĞ͕ĂƵĨĚŝĞĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐĂďŐĞƐƟŵŵƚĞĞŚĂŶĚůƵŶŐƐƉƌŽŐƌĂŵŵĞĞǆŝƐƟĞƌĞŶǁƺƌĚĞŶ͕
ŬƂŶŶƚĞŶƐŝĞĚĞŶWĂƟĞŶƚĞŶŶŝĐŚƚĞƌƌĞŝĐŚĞŶ͘/ŶƐŐĞƐĂŵƚďĞĚĂƌĨĞƐŵĞŚƌ/ŶĨŽƌŵĂƟŽŶĞŶĚĂƌƺďĞƌ͕ 
ǁŝĞĚŝĞ<ůŝŶŝŬĞŶĂƵĨĚŝĞƵŶĂŚŵĞĂŶǌƵǀĞƌƐŽƌŐĞŶĚĞŶĞŵĞŶǌƉĂƟĞŶƚĞŶǀŽƌďĞƌĞŝƚĞƚƐŝŶĚʹĂƵĐŚ
Ƶŵŝŵ^ŝŶŶĞĚĞƐWƵďůŝĐͲ,ĞĂůƚŚͲ'ĞĚĂŶŬĞŶƐĚŝĞǀŽƌŚĂŶĚĞŶĞŶZĞƐƐŽƵƌĐĞŶĞīĞŬƟǀƵŶĚĞĸǌŝĞŶƚ
ŶƵƚǌĞŶǌƵŬƂŶŶĞŶƐŽǁŝĞĚĞŶĞĚĂƌĨĂŶŐĞƐƵŶĚŚĞŝƚůŝĐŚĞƌ͕ ĚĞŵĞŶǌƐƉĞǌŝĮƐĐŚĞƌsĞƌƐŽƌŐƵŶŐĂďͲ
ƐĐŚćƚǌĞŶǌƵŬƂŶŶĞŶ͘ŝĞďŝƐŚĞƌŝŐĞ>ŝƚĞƌĂƚƵƌǌƵƌ<ƌĂŶŬĞŶŚĂƵƐǀĞƌƐŽƌŐƵŶŐĚĞŵĞŶƟĞůůƌŬƌĂŶŬƚĞƌ
ŐŝďƚĞƌƐƚĞ,ŝŶǁĞŝƐĞĚĂƌĂƵĨ͕ ĚĂƐƐ<ƌĂŶŬĞŶŚćƵƐĞƌǌƵǁĞŶŝŐĞŐĞƌŽŶƚŽƉƐǇĐŚŝĂƚƌŝƐĐŚĞ&ĂĐŚŬƌćŌĞ͕
tĞŝƚĞƌďŝůĚƵŶŐĞŶƵŶĚ^ƚƌƵŬƚƵƌĞŶǀŽƌŚĂůƚĞŶ͕ƵŵĚĞŶŐĞƐŽŶĚĞƌƚĞŶĞĚƺƌĨŶŝƐƐĞŶǀŽŶĞŵĞŶǌͲ
ĞƌŬƌĂŶŬƚĞŶŝŵ<ƌĂŶŬĞŶŚĂƵƐZĞĐŚŶƵŶŐƚƌĂŐĞŶǌƵŬƂŶŶĞŶ;ZŽďĞƌƚŽƐĐŚ^ƟŌƵŶŐ'ŵď,͕ϮϬϭϲͿ͘
ŝĞƐŐŝůƚĞďĞŶƐŽĨƺƌĚŝĞsĞƌƐŽƌŐƵŶŐǀŽŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶĂŵ>ĞďĞŶƐĞŶĚĞ͘ŝĞĞŝŐĞŶĞƌďĞŝƚ
ǌƵƌŶůĂŐĞǀŽŶW'Ͳ^ŽŶĚĞŶďĞŝĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŝŵWŇĞŐĞŚĞŝŵŝƐƚďŝƐŚĞƌĚŝĞĞŝŶǌŝŐĞhŶƚĞƌͲ
ƐƵĐŚƵŶŐ͕ĚŝĞ/ŶĨŽƌŵĂƟŽŶĞŶƺďĞƌĚŝĞƐĞŶsĞƌƐŽƌŐƵŶŐƐďĞƌĞŝĐŚůŝĞĨĞƌƚ͘EŝĐŚƚŶƵƌŝŵ<ƌĂŶŬĞŶŚĂƵƐ͕
ĂƵĐŚŝŵĂŵďƵůĂŶƚĞŶsĞƌƐŽƌŐƵŶŐƐƐĞŬƚŽƌĞƌŚĂůƚĞŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞǌƵƐĞůƚĞŶĞŝŶĞƋƵĂůŝĮǌŝĞƌƚĞ
ƉĂůůŝĂƟǀŵĞĚŝǌŝŶŝƐĐŚĞĞƚƌĞƵƵŶŐ͕ŽďŐůĞŝĐŚĞŝŶĞŚŽŚĞ^ǇŵƉƚŽŵůĂƐƚĨƺƌDĞŶƐĐŚĞŶŵŝƚĞŵĞŶǌ
Ăŵ>ĞďĞŶƐĞŶĚĞǌƵĞƌŬĞŶŶĞŶŝƐƚ;WŝŶǌŽŶet al.͕ϮϬϭϯͿ͘ŝĞǀŽƌŚĂŶĚĞŶĞŶƉĂůůŝĂƟǀͲŵĞĚŝǌŝŶŝƐĐŚĞŶ
ŶŐĞďŽƚĞĚƺƌĨĞŶŶŝĐŚƚŶƵƌĞŝŶƐĞŝƟŐĂƵĨ<ƌĞďƐƉĂƟĞŶƚĞŶĂƵƐŐĞƌŝĐŚƚĞƚƐĞŝŶ͘ŝĞƐƉĂƐƐƚĂƵĐŚǌƵ
ĚĞƌƌŬĞŶŶƚŶŝƐĚĞƌǀŽƌůŝĞŐĞŶĚĞŶƌďĞŝƚ͕ĚĂƐƐŶƵƌǁĞŶŝŐĞ^ƚƵĚŝĞŶʹǀŽƌĂůůĞŵǌƵƌ/ŶĂŶƐƉƌƵĐŚͲ
ŶĂŚŵĞʹǌǁŝƐĐŚĞŶĚĞŶǀĞƌƐĐŚŝĞĚĞŶĞŶ<ƌĂŶŬŚĞŝƚƐƐƚĂĚŝĞŶĚŝīĞƌĞŶǌŝĞƌĞŶ͘ĞƐŽŶĚĞƌƐĚŝĞƐĐŚǁĞͲ
ƌĞŶ<ƌĂŶŬŚĞŝƚƐƐƚĂĚŝĞŶǁĞƌĚĞŶǌ͘͘ŝŶĚĞŶƌǌŶĞŝŵŝƩĞůƐƚƵĚŝĞŶƐĞůƚĞŶďĞƌƺĐŬƐŝĐŚƟŐƚ͘
ƌĨƌĞƵůŝĐŚĞƌǁĞŝƐĞŬŽŶŶƚĞŶĚŝĞƉŽƐŝƟǀĞŶƌŐĞďŶŝƐƐĞĚĞƌŶĂůǇƐĞŶǌƵƌsĞƌƐŽƌŐƵŶŐǀŽŶĞͲ
ŵĞŶǌĞƌŬƌĂŶŬƚĞŶŝŵĞŵĞŶǌŶĞƚǌǁĞƌŬĞŶƐĐŚŶĞůůŝŶĚŝĞWƌĂǆŝƐƚƌĂŶƐĨĞƌŝĞƌƚǁĞƌĚĞŶ͘/ŵZĂŚŵĞŶ
ĚĞƐWŇĞŐĞƐƚćƌŬƵŶŐƐŐĞƐĞƚǌĞƐͲ//ǁĞƌĚĞŶWŇĞŐĞŬĂƐƐĞŶƵŶĚƉƌŝǀĂƚĞsĞƌƐŝĐŚĞƌƵŶŐƐƵŶƚĞƌŶĞŚŵĞŶ
ďĞŵćĐŚƟŐƚ͕ƌĞŐŝŽŶĂůĞ͕ƐĞůďƐƚŽƌŐĂŶŝƐŝĞƌƚĞ'ĞƐƵŶĚŚĞŝƚƐŶĞƚǌǁĞƌŬĞĮŶĂŶǌŝĞůůǌƵƵŶƚĞƌƐƚƺƚǌĞŶ͘ŝĞ
ŬŽŵƉůĞǆĞsĞƌƐŽƌŐƵŶŐƐůĂŐĞǀŽŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶĞƌĨŽƌĚĞƌƚŵƵůƟŵŽĚĂůĞĞŚĂŶĚůƵŶŐƐĂŶƐćƚǌĞ͕
ǁŝĞƐŝĞŝŶƌĞŐŝŽŶĂůĞŶĞŵĞŶǌŶĞƚǌǁĞƌŬĞŶǀŽƌŐĞŚĂůƚĞŶǁĞƌĚĞŶ͘/ŵZĂŚŵĞŶǀŽŶsĞƌƐŽƌŐƵŶŐƐĨŽƌͲ
ƐĐŚƵŶŐƐƐƚƵĚŝĞŶŬŽŶŶƚĞĞŝŶƉŽƐŝƟǀĞƌŝŶŇƵƐƐĂƵĨĚŝĞsĞƌƐŽƌŐƵŶŐĚĞŵĞŶƟĞůůƌŬƌĂŶŬƚĞƌŶĂĐŚͲ
ŐĞǁŝĞƐĞŶǁĞƌĚĞŶƵŶĚǁŝƌĚĚƵƌĐŚƉŽůŝƟƐĐŚĞDĂƘŶĂŚŵĞŶŶƵŶĂƵĐŚŵĞŚƌĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶ
ǌƵŐćŶŐůŝĐŚŐĞŵĂĐŚƚǁĞƌĚĞŶ͘
ϱϯ
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ŝĞĚƌĞŝĞŝŐĞŶĞŶƌďĞŝƚĞŶĚĞƌǀŽƌůŝĞŐĞŶĚĞŶŝƐƐĞƌƚĂƟŽŶŬŽŶŶƚĞŶĞƌƐƚŵĂůŝŐ/ŶĨŽƌŵĂƟŽŶĞŶƺďĞƌ
ƐƉĞǌŝĮƐĐŚĞsĞƌƐŽƌŐƵŶŐƐƐŝƚƵĂƟŽŶĞŶƵŶĚĚĞŶ^ƚĂƚƵƐYƵŽĚĞƌsĞƌƐŽƌŐƵŶŐǀŽŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶ
ůŝĞĨĞƌŶ͘ƐŝƐƚĚĞƌĞƌƐƚĞ^ĐŚƌŝƩǌƵĞŝŶĞƌǀĞƌďĞƐƐĞƌƚĞŶ'ĞƐƵŶĚŚĞŝƚƐǀĞƌƐŽƌŐƵŶŐĚŝĞƐĞƌǀƵůŶĞƌĂďůĞŶ
WĂƟĞŶƚĞŶŐƌƵƉƉĞ͘/ŶƐŐĞƐĂŵƚŬŽŶŶƚĞĨƺƌĂƵƐŐĞǁćŚůƚĞĞƌĞŝĐŚĞĚƌŝŶŐĞŶĚĞƌǁĞŝƚĞƌĞƌ&ŽƌƐĐŚƵŶŐƐͲ
ďĞĚĂƌĨĨƺƌĚŝĞŬŽŵƉůĞǆĞsĞƌƐŽƌŐƵŶŐƐůĂŐĞǀŽŶĞŵĞŶǌĞƌŬƌĂŶŬƚĞŶŝĚĞŶƟĮǌŝĞƌƚǁĞƌĚĞŶ͘
ϱϰ
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>ŝƚĞƌĂƚƵƌ
ĚůĞƌ'͕DƵĞůůĞƌ͕ƌƟĐƵƐ<;ϮϬϭϰͿ͘dŚĞƚƌĂŶƐĚĞƌŵĂůĨŽƌŵƵůĂƟŽŶŽĨƌŝǀĂƐƟŐŵŝŶĞŝŵƉƌŽǀĞƐĐĂƌĞŐŝǀĞƌ
ďƵƌĚĞŶĂŶĚƚƌĞĂƚŵĞŶƚĂĚŚĞƌĞŶĐĞŽĨƉĂƟĞŶƚƐǁŝƚŚůǌŚĞŝŵĞƌ Ɛ͛ĚŝƐĞĂƐĞƵŶĚĞƌĚĂŝůǇƉƌĂĐƟĐĞĐŽŶĚŝƟŽŶƐ͘
/Ŷƚ:ůŝŶWƌĂĐƚϲϴ͗ϰϲϱʹϰϳϬ͘
ůŽŶƐŽ͕:ĂĐŽďƐZ͕DĞŶŽƫ͕EŝƐƐŝŶĞŶ͕ŽŶƚĂƐ͕<ĂĨĂƚŽƐĞƚĂů͘;ϮϬϬϵͿ͘ĂƌĚŝŽǀĂƐĐƵůĂƌƌŝƐŬĨĂĐƚŽƌƐ
ĂŶĚĚĞŵĞŶƟĂŵŽƌƚĂůŝƚǇ͗ϰϬǇĞĂƌƐŽĨĨŽůůŽǁͲƵƉŝŶƚŚĞ^ĞǀĞŶŽƵŶƚƌŝĞƐ^ƚƵĚǇ͘:EĞƵƌŽů^ĐŝϮϴϬ͗ϳϵʹϴϯ͘
ůǌŚĞŝŵĞƌƵƌŽƉĞ͘;ϮϬϭϰͿ͘ůǌŚĞŝŵĞƌƌĞƉŽƌƚʹĞƚŚŝĐĂůĚŝůĞŵŵĂƐĨĂĐĞĚďǇĐĂƌĞƌƐĂŶĚƉĞŽƉůĞǁŝƚŚĚĞŵĞŶͲ
ƟĂ͘>ƵǆĞŵďŽƵƌŐ͘ŚƩƉ͗ͬͬĂůǌŚĞŝŵĞƌͲĞƵƌŽƉĞ͘ŽƌŐͬĐŽŶƚĞŶƚͬĚŽǁŶůŽĂĚͬϳϵϯϭϭͬϰϵϭϲϵϮͲͬĮůĞͬ&/E>Z&d
K&d,ZWKZdKEd,/>/>DD^͘ƉĚĨ͘ >ĞƚǌƚĞƌƵŐƌŝīϭϵ͘Ϭϯ͘ϮϬϭϳ͘
ƌŐŝŵŽŶ:D͕>ŝŵŽŶ͕sŝůĂ:͕ĂďĞǌĂƐ;ϮϬϬϱͿ͘,ĞĂůƚŚͲƌĞůĂƚĞĚƋƵĂůŝƚǇͲŽĨͲůŝĨĞŽĨĐĂƌĞͲŐŝǀĞƌƐĂƐĂƉƌĞĚŝĐƚŽƌ
ŽĨŶƵƌƐŝŶŐͲŚŽŵĞƉůĂĐĞŵĞŶƚŽĨƉĂƟĞŶƚƐǁŝƚŚĚĞŵĞŶƟĂ͘ůǌŚĞŝŵĞƌŝƐƐƐŽĐŝƐŽƌĚϭϵ͗ϰϭʹϰϰ͘
'͕''͕'''ͲƵŶĚĞƐĂƌďĞŝƚƐŐĞŵĞŝŶƐĐŚĂŌĚĞƌ<ůŝŶŝƐĐŚͲ'ĞƌŝĂƚƌŝƐĐŚĞŶŝŶƌŝĐŚƚƵŶŐĞŶĞ͘s͘ ͖ĞƵƚƐĐŚĞ
'ĞƐĞůůƐĐŚĂŌĨƺƌ'ĞƌŝĂƚƌŝĞĞ͘s͘ ͖ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌ'ĞƌŽŶƚŽůŽŐŝĞƵŶĚ'ĞƌŝĂƚƌŝĞĞ͘s͘ ;ϮϬϬϰͿ͘ďͲ
ŐƌĞŶǌƵŶŐƐŬƌŝƚĞƌŝĞŶĚĞƌ'ĞƌŝĂƚƌŝĞ͘sĞƌƐŝŽŶsϭ͘ϯ͘ǁǁǁ͘ĚŐŐŐͲŽŶůŝŶĞ͘ĚĞͬƉĚĨͬͲĂďŐƌĞŶǌƵŶŐƐŬƌŝƚĞƌŝĞŶͺŐĞƌŝĂͲ
ƚƌŝĞͺǀϭϯ͘ƉĚĨ͘ >ĞƚǌƚĞƌƵŐƌŝīϮϲ͘ϭϭ͘ϮϬϭϯ͘
ĂůǌĞƌ<͕Ƶƚǌ^͕ĞŶƚǌĞů:͕ŽƵůŬŚĞŵĂŝƌ͕>ƺŚŵĂŶŶ;ϮϬϭϯͿ͘ĞƐĐŚƌĞŝďƵŶŐƵŶĚĞǁĞƌƚƵŶŐĚĞƌĨĂĐŚćƌǌƚͲ
ůŝĐŚĞŶsĞƌƐŽƌŐƵŶŐǀŽŶWŇĞŐĞŚĞŝŵďĞǁŽŚŶĞƌŶŝŶĞƵƚƐĐŚůĂŶĚ/D/;,ƌƐŐ͘Ϳ͘ŚƩƉƐ͗ͬͬƉŽƌƚĂů͘ĚŝŵĚŝ͘ĚĞͬ
ĚĞͬŚƚĂͬŚƚĂͺďĞƌŝĐŚƚĞͬŚƚĂϮϵϴͺďĞƌŝĐŚƚͺĚĞ͘ƉĚĨ͘ >ĞƚǌƚĞƌƵŐƌŝīϮϲ͘ϭϭ͘ϮϬϭϲ͘
ĂŶŶĞƌũĞ^;ϮϬϬϵͿ͘dŚĞƵƐĞŽĨĂŶƟƉƐǇĐŚŽƟĐŵĞĚŝĐĂƟŽŶĨŽƌƉĞŽƉůĞǁŝƚŚĚĞŵĞŶƟĂ͗dŝŵĞĨŽƌĂĐƟŽŶ͘Ŷ
ŝŶĚĞƉĞŶĚĞŶƚƌĞƉŽƌƚĐŽŵŵŝƐƐŝŽŶĞĚĂŶĚĨƵŶĚĞĚďǇƚŚĞĞƉĂƌƚŵĞŶƚŽĨ,ĞĂůƚŚ͘ŚƩƉƐ͗ͬͬǁǁǁ͘ƌĐƉƐǇĐŚ͘
ĂĐ͘ƵŬͬƉĚĨͬŶƟƉƐǇĐŚŽƟĐĂŶŶĞƌũĞĞZĞƉŽƌƚ͘ƉĚĨ͘ >ĞƚǌƚĞƌƵŐƌŝīϭϰ͘Ϭϴ͘ϮϬϭϲ͘
ĂƵŵĂŶŶt͕&ĂƌŝŶ͕DĞŶǌĞůͲĞŐĞŵĂŶŶ͕DĞǇĞƌd;ϮϬϭϲͿ͘΀DĞŵŽƌĂŶĚƵŵ/s͗dŚĞŽƌĞƟĐĂůĂŶĚEŽƌŵĂƟͲ
ǀĞ'ƌŽƵŶĚŝŶŐŽĨ,ĞĂůƚŚ^ĞƌǀŝĐĞƐZĞƐĞĂƌĐŚ΁͘'ĞƐƵŶĚŚĞŝƚƐǁĞƐĞŶϳϴ͗ϯϯϳʹϱϮ͘
ĞĐŬĞƌt͕,ŝůďĞƌƚd;ϮϬϬϰͿ͘'ĂƐƚƌŽƐƚƌŽŵǇƚƵďĞĨĞĞĚŝŶŐŽĨĞůĚĞƌůǇŝŶƉĂƟĞŶƚƐŝŶƌĞŵĞŶ͘'ĞƐƵŶĚŚĞŝƚƐǁĞͲ
ƐĞŶϲϲ͗ϴϬϲʹϭϭ͘
ĞŶŬĞƌƚK;ϮϬϭϰͿ͘ŶƟĚĞŵĞŶƟǀĂ͘/Ŷ͗ĞŶŬĞƌƚK͕,ŝƉƉŝƵƐ,;,ƌƐŐ͘Ϳ͘<ŽŵƉĞŶĚŝƵŵĚĞƌƉƐǇĐŚŝĂƚƌŝƐĐŚĞŶ
WŚĂƌŵĂŬŽƚŚĞƌĂƉŝĞ͘^ƉƌŝŶŐĞƌͲsĞƌůĂŐ͗ĞƌůŝŶ͕,ĞŝĚĞůďĞƌŐ͕^͘ϱϴϰʹϲϯϮ͘
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ŝůůŝŽƟĚĞ'ĂŐĞ^͕ĠŐĂƵĚ͕ĂǌŝŶ&͕ sĞƌŽƵǆ,͕ĂƌƟŐƵĞƐ:Ͳ&͕ WĠƌğƐ<ĞƚĂů͘;ϮϬϭϮͿ͘ĞŶǌŽĚŝĂǌĞƉŝŶĞƵƐĞ
ĂŶĚƌŝƐŬŽĨĚĞŵĞŶƟĂ͗ƉƌŽƐƉĞĐƟǀĞƉŽƉƵůĂƟŽŶďĂƐĞĚƐƚƵĚǇ͘D:ϯϰϱ͗ĞϲϮϯϭ͘
ŽŚůŬĞŶ:͕tĞďĞƌ^͕ZĂƉƉD͕<ŽƐƚĞǀ<;ϮϬϭϱͿ͘ŽŶƟŶƵŽƵƐƚƌĞĂƚŵĞŶƚǁŝƚŚĂŶƟĚĞŵĞŶƟĂĚƌƵŐƐŝŶ'ĞƌͲ
ŵĂŶǇϮϬϬϯͲϮϬϭϯ͗ĂƌĞƚƌŽƐƉĞĐƟǀĞĚĂƚĂďĂƐĞĂŶĂůǇƐŝƐ͘/ŶƚWƐǇĐŚŽŐĞƌŝĂƚƌϮϳ͗ϭϯϯϱʹϰϮ͘
ƌƵĐĞ'͕WĂůĞǇ'͕EŝĐŚŽůƐW͕ ZŽďĞƌƚƐ͕hŶĚĞƌǁŽŽĚW:͕^ĐŚĂƉĞƌ&;ϮϬϬϱͿ͘WŚǇƐŝĐĂůĚŝƐĂďŝůŝƚǇĐŽŶƚƌŝďƵƚĞƐ
ƚŽĐĂƌĞŐŝǀĞƌƐƚƌĞƐƐŝŶĚĞŵĞŶƟĂĐĂƌĞŐŝǀĞƌƐ͘:'ĞƌŽŶƚŽůŝŽů^ĐŝDĞĚ^ĐŝϲϬ͗ϯϰϱʹϵ͘
ƵŶĚĞƐŵŝŶŝƐƚĞƌŝƵŵĨƺƌŝůĚƵŶŐƵŶĚ&ŽƌƐĐŚƵŶŐ͘;ϮϬϭϲͿ͘ŬƟŽŶƐƉůĂŶsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐ͘&ŽƌƐĐŚƵŶŐĨƺƌ
ĞŝŶƉĂƟĞŶƚĞŶŽƌŝĞŶƟĞƌƚĞƐ'ĞƐƵŶĚŚĞŝƚƐǁĞƐĞŶ͘ŝŐĞŶĚƌƵĐŬ͗ĞƌůŝŶ͘
ƵŶĚĞƐŵŝŶŝƐƚĞƌŝƵŵĨƺƌ&ĂŵŝůŝĞŶ͖^ĞŶŝŽƌĞŶ͖&ƌĂƵĞŶƵŶĚ:ƵŐĞŶĚ;ϮϬϬϮͿ͘sŝĞƌƚĞƌůƚĞŶďĞƌŝĐŚƚǌƵƌ>ĂŐĞĚĞƌ
ćůƚĞƌĞŶ'ĞŶĞƌĂƟŽŶŝŶĚĞƌƵŶĚĞƐƌĞƉƵďůŝŬĞƵƚƐĐŚůĂŶĚ͗ZŝƐŝŬĞŶ͕>ĞďĞŶƐƋƵĂůŝƚćƚƵŶĚsĞƌƐŽƌŐƵŶŐ,ŽĐŚͲ
ĂůƚƌŝŐĞƌʹƵŶƚĞƌďĞƐŽŶĚĞƌĞƌĞƌƺĐŬƐŝĐŚƟŐƵŶŐĚĞŵĞŶǌŝĞůůĞƌƌŬƌĂŶŬƵŶŐĞŶ͘ŚƩƉƐ͗ͬͬǁǁǁ͘ďŵĨƐł͘ĚĞͬ
ďůŽďͬϵϰϲϱϴͬϰĂϵϵĨϯϲϲϲϰĞďĂϵϱϭĚĚϵϭϭϵϳϰĨϴϴϯďϵϱϲͬƉƌŵͲϮϭϳϴϲͲϰͲͲĂůƚĞŶďĞƌŝĐŚƚͲƚĞŝůͲŝͲĚĂƚĂ͘ƉĚĨ͘ >ĞƚǌƚĞƌ
ƵŐƌŝīϭϰ͘ϭϮ͘ϮϬϭϲ͘
ƵŶĚĞƐŵŝŶŝƐƚĞƌŝƵŵĨƺƌ'ĞƐƵŶĚŚĞŝƚ;ϮϬϭϱͿ͘'ĞƐĞƚǌĞŶƚǁƵƌĨĚĞƌƵŶĚĞƐƌĞŐŝĞƌƵŶŐ͘ŶƚǁƵƌĨĞŝŶĞƐǁĞŝƚĞŶ
'ĞƐĞƚǌĞƐǌƵƌ^ƚćƌŬƵŶŐĚĞƌƉŇĞŐĞƌŝƐĐŚĞŶsĞƌƐŽƌŐƵŶŐƵŶĚǌƵƌ	ŶĚĞƌƵŶŐǁĞŝƚĞƌĞƌsŽƌƐĐŚƌŝŌĞŶ;ǁĞŝƚĞƐ
WŇĞŐĞƐƚćƌŬƵŶŐƐŐĞƐĞƚǌʹW^'//Ϳ͘ŚƩƉƐ͗ͬͬǁǁǁ͘ďƵŶĚĞƐŐĞƐƵŶĚŚĞŝƚƐŵŝŶŝƐƚĞƌŝƵŵ͘ĚĞͬĮůĞĂĚŵŝŶͬĂƚĞŝͲ
ĞŶͬŽǁŶůŽĂĚƐͬ'ĞƐĞƚǌĞͺƵŶĚͺsĞƌŽƌĚŶƵŶŐĞŶͬ'ƵsͬWͬ<ĂďŝŶĞƩƐͲŶƚǁƵƌĨͺW^'Ͳ//͘W&͘ >ĞƚǌƚĞƌƵŐƌŝī
ϭϭ͘ϭϭ͘ϮϬϭϲ͘
ĞƉŽŝƵͲDĂƌƟŶD͕dĂŵͲdŚĂŵ,͕WĂƩĞŶ^͕DĂǆǁĞůů:͕,ŽŐĂŶ;ϮϬϭϲͿ͘WƌĞĚŝĐƚŽƌƐŽĨůŽŶŐͲƚĞƌŵĐĂƌĞ
ƉůĂĐĞŵĞŶƚŝŶƉĞƌƐŽŶƐǁŝƚŚĚĞŵĞŶƟĂ͗ĂƐǇƐƚĞŵĂƟĐƌĞǀŝĞǁĂŶĚŵĞƚĂĂŶĂůǇƐŝƐ͘/Ŷƚ:'ĞƌŝĂƚƌWƐǇĐŚŝĂƚƌǇ
ϯϭ;ϭϭͿ͗ϭϭϱϭͲϭϭϳϭ͘
ĞƌĞũĞŝƌĂ:͕>ĂŐĂƌƚŽ>͕DƵŬĂĞƚŽǀĂͲ>ĂĚŝŶƐŬĂ;ϮϬϭϮͿ͘ĞŚĂǀŝŽƌĂůĂŶĚƉƐǇĐŚŽůŽŐŝĐĂůƐǇŵƉƚŽŵƐŽĨĚĞŵĞŶͲ
ƟĂ͘&ƌŽŶƚEĞƵƌŽůϯ͗ϳϯ͘
ĂŵŝĂŶD͕<ƌĞŝƐD͕<ƌƵŵŵ͕,ĞŶƚƐĐŚĞů&;ϮϬϬϰͿ͘΀KƉƟŵŝƐĞĚŶĞƵƌŽͲƉƐǇĐŚŽůŽŐŝĐĂůƚĞƐƚƐŽŶĚŝīĞƌĞŶƚ
ƐƚĂŐĞƐŽĨĚĞŵĞŶƟĂĚŝĂŐŶŽƐƟĐƐ΁͘WƐǇĐŚŝĂƚƌWƌĂǆϯϭ͗ϯϱϮʹϵ͘
ĞĐůĞƌĐƋd͕ WĞƚƌŽǀŝĐD͕ǌĞƌŵĂŝD͕sĂŶĚĞƌ^ƟĐŚĞůĞZ͕Ğ^ƵƩĞƌ/D͕ǀĂŶƌŝĞůD>ĞƚĂů͘;ϮϬϭϯͿ͘tŝƚŚĚƌĂͲ
ǁĂůǀĞƌƐƵƐĐŽŶƟŶƵĂƟŽŶŽĨĐŚƌŽŶŝĐĂŶƟƉƐǇĐŚŽƟĐĚƌƵŐƐĨŽƌďĞŚĂǀŝŽƵƌĂůĂŶĚƉƐǇĐŚŽůŽŐŝĐĂůƐǇŵƉƚŽŵƐŝŶ
ŽůĚĞƌƉĞŽƉůĞǁŝƚŚĚĞŵĞŶƟĂ͘ŽĐŚƌĂŶĞĚĂƚĂďĂƐĞ^ǇƐƚZĞǀ;ϯͿ͗ϬϬϳϳϮϲ͘
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ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌůůŐĞŵĞŝŶŵĞĚŝǌŝŶƵŶĚ&ĂŵŝůŝĞŶŵĞĚŝǌŝŶ;'DͿ͘;ϮϬϬϴͿ͘ĞŵĞŶǌ͘Ͳ
'DͲ>ĞŝƚůŝŶŝĞEƌ͘ ϭϮ͘ŚƩƉ͗ͬͬǁǁǁ͘ĚĞŐĂŵ͘ĚĞͬĮůĞƐͬ/ŶŚĂůƚĞͬ>ĞŝƚůŝŶŝĞŶͲ/ŶŚĂůƚĞͬŽŬƵŵĞŶƚĞͬͲͲ
'DͲ^ϯͲ>ĞŝƚůŝŶŝĞŶͬ>>ͲϭϮͺ>ĂŶŐĨĂƐƐƵŶŐͺd:ͺϬϯͺŬŽƌƌͺϬϭ͘ƉĚĨ͘ >ĞƚǌƚĞƌƵŐƌŝīϬϰ͘Ϭϱ͘ϮϬϭϲ͘
ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌWƐǇĐŚŝĂƚƌŝĞƵŶĚWƐǇĐŚŽƚŚĞƌĂƉŝĞ͕WƐǇĐŚŽƐŽŵĂƟŬƵŶĚEĞƌǀĞŶŚĞŝůŬƵŶĚĞΘ
ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌEĞƵƌŽůŽŐŝĞ;ϮϬϭϲͿ͘^ϯͲ>ĞŝƚůŝŶŝĞ͚ĞŵĞŶǌĞŶ͛͘ >ĂŶŐǀĞƌƐŝŽŶ͘>ĞŝƚůŝŶŝĞ͘ŚƩƉƐ͗ͬͬ
ǁǁǁ͘ĚŐƉƉŶ͘ĚĞͬĮůĞĂĚŵŝŶͬƵƐĞƌͺƵƉůŽĂĚͬͺŵĞĚŝĞŶͬĚŽǁŶůŽĂĚͬƉĚĨͬŬƵƌǌǀĞƌƐŝŽŶͲůĞŝƚůŝŶŝĞŶͬ^ϯͲ>>ͲĞͲ
ŵĞŶǌĞŶͲϮϰϬϭϭϲͲϭ͘ƉĚĨ͘ >ĞƚǌƚĞƌƵŐƌŝī͗ϴ͘ϲ͘ϮϬϭϲ͘
ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌWƐǇĐŚŝĂƚƌŝĞƵŶĚWƐǇĐŚŽƚŚĞƌĂƉŝĞ͕WƐǇĐŚŽƐŽŵĂƟŬƵŶĚEĞƌǀĞŶŚĞŝůŬƵŶĚĞΘ
ĞƵƚƐĐŚĞ'ĞƐĞůůƐĐŚĂŌĨƺƌEĞƵƌŽůŽŐŝĞ;ϮϬϬϵͿ͘^ϯͲ>ĞŝƚůŝŶŝĞ͚ĞŵĞŶǌĞŶ͛͘ >ĂŶŐǀĞƌƐŝŽŶ͘>ĞŝƚůŝŶŝĞ͘ŚƩƉ͗ͬͬ
ǁǁǁ͘ĚŐŐƉƉ͘ĚĞͬĚŽĐƵŵĞŶƚƐͬƐϯͲůĞŝƚůŝŶŝĞͲĚĞŵĞŶǌͲŬĨ͘ ƉĚĨ͘ >ĞƚǌƚĞƌƵŐƌŝī͗ϵ͘ϲ͘ϮϬϭϲ͘
ĞƵƚƐĐŚĞƐ/ŶƐƟƚƵƚĨƺƌŵĞĚŝǌŝŶŝƐĐŚĞŽŬƵŵĞŶƚĂƟŽŶƵŶĚ/ŶĨŽƌŵĂƟŽŶ;/D/ͿŝŵƵŌƌĂŐĚĞƐƵŶͲ
ĚĞƐŵŝŶŝƐƚĞƌŝƵŵƐĨƺƌ'ĞƐƵŶĚŚĞŝƚ;,ƌƐŐ͘Ϳ;ϮϬϭϰͿ͘<ĂƉŝƚĞůsWƐǇĐŚŝƐĐŚĞƵŶĚsĞƌŚĂůƚĞŶƐƐƚƂƌƵŶŐĞŶ
;&ϬϬͲ&ϵϵͿ͘/Ŷ͗/ͲϭϬͲ'DϮϬϭϱ͘^ǇƐƚĞŵĂƟƐĐŚĞƐsĞƌǌĞŝĐŚŶŝƐ͗/ŶƚĞƌŶĂƟŽŶĂůĞƐƚĂƟƐƟƐĐŚĞ<ůĂƐƐŝĮŬĂƟŽŶ
ĚĞƌ<ƌĂŶŬŚĞŝƚĞŶƵŶĚǀĞƌǁĂŶĚƚĞƌ'ĞƐƵŶĚŚĞŝƚƐƉƌŽďůĞŵĞ͘<ƂůŶ͗ĞƵƚƐĐŚĞƌ	ƌǌƚĞsĞƌůĂŐ͕^͘ϭϲϵʹϭϳϰ͘
ĞƵƚƐĐŚĞƐEĞƚǌǁĞƌŬsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐĞ͘s͘ ;ϮϬϭϲͿ͘Es&Ͳ'ĞƐĐŚŝĐŚƚĞ͘ŚƩƉ͗ͬͬǁǁǁ͘ŶĞƚǌǁĞƌŬͲǀĞƌͲ
ƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐ͘ĚĞͬŝŶĚĞǆ͘ƉŚƉ͍ƉĂŐĞсŐĞƐĐŚŝĐŚƚĞ͘>ĞƚǌƚĞƌƵŐƌŝīϭϴ͘Ϭϭ͘ϮϬϭϳ͘
ĞƵƚƐĐŚĞƐĞŶƚƌƵŵĨƺƌEĞƵƌŽĚĞŐĞŶĞƌĂƟǀĞƌŬƌĂŶŬƵŶŐĞŶĞ͘s͘ ;ϮϬϭϲďͿ͘&ŽƌƐĐŚƵŶŐĂŵE͘ŚƩƉ͗ͬͬ
ǁǁǁ͘ĚǌŶĞ͘ĚĞͬĨŽƌƐĐŚƵŶŐ͘Śƚŵů͘>ĞƚǌƚĞƌƵŐƌŝīϮϵ͘Ϭϵ͘ϮϬϭϲ͘
ĞƵƚƐĐŚĞƐĞŶƚƌƵŵĨƺƌEĞƵƌŽĚĞŐĞŶĞƌĂƟǀĞƌŬƌĂŶŬƵŶŐĞŶĞ͘s͘ ;ϮϬϭϲĂͿ͘WŇĞŐĞŬĂƐƐĞŶŬƂŶŶĞŶƌĞŐŝŽͲ
ŶĂůĞEĞƚǌǁĞƌŬĞĨƺƌƉŇĞŐĞďĞĚƺƌŌŝŐĞDĞŶƐĐŚĞŶĨƂƌĚĞƌŶ͘ŚƩƉƐ͗ͬͬĚĞŵĞŶǌŶĞƚǌǁĞƌŬĞ͘ĚĞͬͲƉŇĞŐĞͲ
ŬĂƐƐĞŶͲŬŽĞŶŶĞŶͲƌĞŐŝŽŶĂůĞͲŶĞƚǌǁĞƌŬĞͲĨƵĞƌͲƉŇĞŐĞďĞĚƵĞƌŌŝŐĞͲŵĞŶƐĐŚĞŶͲĨŽĞƌĚĞƌŶͬ͘>ĞƚǌƚĞƌƵŐƌŝī
ϭϭ͘ϭϭ͘ϮϬϭϲ͘
ŽďůŚĂŵŵĞƌ'͕&ŝŶŬ͕&ƌŝƚǌĞd;ϮϬϭϱĂͿ͘^ŚŽƌƚͲƚĞƌŵƚƌĞŶĚƐŝŶĚĞŵĞŶƟĂƉƌĞǀĂůĞŶĐĞŝŶ'ĞƌŵĂŶǇďĞƚͲ
ǁĞĞŶƚŚĞǇĞĂƌƐϮϬϬϳĂŶĚϮϬϬϵ͘ůǌŚĞŝŵĞƌƐĞŵĞŶƚϭϭ͗Ϯϵϭʹϵ͘
ŽďůŚĂŵŵĞƌ'͕&ŝŶŬ͕&ƌŝƚǌĞd͕ 'ƺŶƐƚĞƌ;ϮϬϭϯͿ͘dŚĞĚĞŵŽŐƌĂƉŚǇĂŶĚĞƉŝĚĞŵŝŽůŽŐǇŽĨĚĞŵĞŶƟĂ͘
'ĞƌŝĂƚƌDĞŶƚ,ĞĂůĂƌĞϭ͗Ϯϵʹϯϯ͘
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ŽďůŚĂŵŵĞƌ'͕&ŝŶŬ͕ǇůůĂ^͕tŝůůĞŬĞŶƐ&;ϮϬϭϱďͿ͘ŽŵƉƌĞƐƐŝŽŶŽƌĞǆƉĂŶƐŝŽŶŽĨĚĞŵĞŶƟĂŝŶ'ĞƌŵĂͲ
ŶǇ͍ŶŽďƐĞƌǀĂƟŽŶĂůƐƚƵĚǇŽĨƐŚŽƌƚͲƚĞƌŵƚƌĞŶĚƐŝŶŝŶĐŝĚĞŶĐĞĂŶĚĚĞĂƚŚƌĂƚĞƐŽĨĚĞŵĞŶƟĂďĞƚǁĞĞŶ
ϮϬϬϲͬϬϳĂŶĚϮϬϬϵͬϭϬďĂƐĞĚŽŶ'ĞƌŵĂŶŚĞĂůƚŚŝŶƐƵƌĂŶĐĞĚĂƚĂ͘ůǌŚĞŝŵĞƌƐZĞƐdŚĞƌϳ͗ϲϲ͘
ŝĐŚůĞƌd͕ dŚǇƌŝĂŶ:Z͕,ĞƌƚĞů:͕<ƂŚůĞƌ>͕tƵĐŚĞƌĞƌ͕ƌĞŝĞƌĞƚĂů͘;ϮϬϭϰͿ͘ZĂƚĞƐŽĨĨŽƌŵĂůĚŝĂŐŶŽƐŝƐŝŶ
ƉĞŽƉůĞƐĐƌĞĞŶĞĚƉŽƐŝƟǀĞĨŽƌĚĞŵĞŶƟĂŝŶƉƌŝŵĂƌǇĐĂƌĞ͗ZĞƐƵůƚƐŽĨƚŚĞĞůƉ,ŝͲƚƌŝĂů͘:ůǌŚĞŝŵĞƌ Ɛ͛ŝƐ
ϰϮ͗ϰϱϭʹϰϱϴ͘
ŝĐŚůĞƌd͕ tƵĐŚĞƌĞƌ͕dŚǇƌŝĂŶ:Z͕<ŝůŝŵĂŶŶ/͕,ĞƌƚĞů:͕DŝĐŚĂůŽǁƐŬǇĞƚĂů͘;ϮϬϭϱͿ͘ŶƟƉƐǇĐŚŽƟĐƌƵŐ
dƌĞĂƚŵĞŶƚŝŶŵďƵůĂƚŽƌǇĞŵĞŶƟĂĂƌĞ͗WƌĞǀĂůĞŶĐĞĂŶĚŽƌƌĞůĂƚĞƐ͘:ůǌŚĞŝŵĞƌƐŝƐϰϯ͗ϭϯϬϯʹϭϯϭϭ͘
ƌŶƐƚŵĂŶŶE;ϮϬϭϭͿ͘ƵƌĞĚĞƵƚƵŶŐĚĞƌsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐ͘ŝŶmďĞƌďůŝĐŬ͘hƌŽůŽŐĞϱϬ͗ϲϳϯʹϲϳϳ͘
ƵƌŽƉĞĂŶDĞĚŝĐŝŶĞƐŐĞŶĐǇ;ϮϬϬϴͿ͘KW/E/KEK&d,KDD/dd&KZD//E>WZKhd^&KZ
,hDEh^WhZ^hEddKZd/>ϱ;ϯͿK&Z'h>d/KE;ͿEŽϳϮϲͬϮϬϬϰ͕KEKEsEd/KE>
Ed/W^z,Kd/^͘ŚƩƉ͗ͬͬǁǁǁ͘ĞŵĂ͘ĞƵƌŽƉĂ͘ĞƵͬĚŽĐƐͬĞŶͺ'ͲͬĚŽĐƵŵĞŶƚͺůŝďƌĂƌǇͬKƚŚĞƌͬϮϬϭϬͬϬϭͬ
tϱϬϬϬϱϰϬϱϲ͘ƉĚĨ͘ >ĞƚǌƚĞƌƵŐƌŝīϵ͘ϲ͘ϮϬϭϲ͘
&ŝƐƐd͕ dŚǇƌŝĂŶ:Z͕&ĞŶĚƌŝĐŚ<͕sĂŶĞŶĞƌŐE͕,ŽīŵĂŶŶt;ϮϬϭϯͿ͘ŽŐŶŝƟǀĞŝŵƉĂŝƌŵĞŶƚŝŶƉƌŝŵĂƌǇ
ĂŵďƵůĂƚŽƌǇŚĞĂůƚŚĐĂƌĞ͗WŚĂƌŵĂĐŽƚŚĞƌĂƉǇĂŶĚƚŚĞƵƐĞŽĨƉŽƚĞŶƟĂůůǇŝŶĂƉƉƌŽƉƌŝĂƚĞŵĞĚŝĐŝŶĞ͘/Ŷƚ:
'ĞƌŝĂƚƌWƐǇĐŚŝĂƚƌǇϮϴ͗ϭϳϯʹϭϴϭ͘
&ŽŽĚĂŶĚƌƵŐĚŵŝŶŝƐƚƌĂƟŽŶ;ϮϬϬϴͿ͘/ŶĨŽƌŵĂƟŽŶĨŽƌ,ĞĂůƚŚĐĂƌĞWƌŽĨĞƐƐŝŽŶĂůƐ͗ŽŶǀĞŶƟŽŶĂůŶƟƉƐǇͲ
ĐŚŽƟĐƐ͘ŚƩƉ͗ͬͬǁǁǁ͘ĨĚĂ͘ŐŽǀͬƌƵŐƐͬƌƵŐ^ĂĨĞƚǇͬWŽƐƚŵĂƌŬĞƚƌƵŐ^ĂĨĞƚǇͲ/ŶĨŽƌŵĂƟŽŶĨŽƌWĂƟĞŶƚƐĂŶĚWƌŽͲ
ǀŝĚĞƌƐͬƵĐŵϭϮϰϴϯϬ͘Śƚŵ͘>ĞƚǌƚĞƌƵŐƌŝīϵ͘ϲ͘ϮϬϭϲ͘
&ŽŽĚĂŶĚƌƵŐĚŵŝŶŝƐƚƌĂƟŽŶ;ϮϬϬϱͿ͘WƵďůŝĐ,ĞĂůƚŚĚǀŝƐŽƌǇ͗ĞĂƚŚƐǁŝƚŚŶƟƉƐǇĐŚŽƟĐƐŝŶůĚĞƌůǇ
WĂƟĞŶƚƐǁŝƚŚĞŚĂǀŝŽƌĂůŝƐƚƵƌďĂŶĐĞƐ͘ŚƩƉ͗ͬͬǁǁǁ͘ĨĚĂ͘ŐŽǀͬƌƵŐƐͬƌƵŐ^ĂĨĞƚǇͬͲWŽƐƚŵĂƌŬĞƚƌƵŐ^ĂĨĞͲ
ƚǇ/ŶĨŽƌŵĂƟŽŶĨŽƌWĂƟĞŶƚƐĂŶĚWƌŽǀŝĚĞƌƐͬƵĐŵϬϱϯϭϳϭ͘Śƚŵ͘>ĞƚǌƚĞƌƵŐƌŝīϵ͘ϲ͘ϮϬϭϲ͘
&ŽŽĚĂŶĚƌƵŐĚŵŝŶŝƐƚƌĂƟŽŶ;ϮϬϬϯͿ͘ZŝƐƉĞƌĚĂů;ƌŝƐƉĞƌŝĚŽŶĞͿĞĂƌ,ĞĂůƚŚĐĂƌĞWƌŽĨĞƐƐŝŽŶĂů>ĞƩĞƌ͘ 
ŚƩƉ͗ͬͬǁǁǁ͘ĨĚĂ͘ŐŽǀͬ^ĂĨĞƚǇͬDĞĚtĂƚĐŚͬ^ĂĨĞƚǇ/ŶĨŽƌŵĂƟŽŶͬͲ^ĂĨĞƚǇůĞƌƚƐĨŽƌ,ƵŵĂŶDĞĚŝĐĂůWƌŽĚƵĐƚƐͬ
ƵĐŵϭϲϴϵϯϯ͘Śƚŵ͘>ĞƚǌƚĞƌƵŐƌŝīϵ͘ϲ͘ϮϬϭϲ͘
&ƂƌƐƚů,͕ŝĐŬĞů,͕<Ƶƌǌ͕ŽƌĂƐŝŽ';ϮϬϭϬͿ͘΀ǇŝŶŐĚĞŵĞŶƚĞĚ͘ŽŶĐĞƉƚƐŽĨĐĂƌĞĂŶĚƉĂůůŝĂƟǀĞŵĞĚŝĐŝͲ
ŶĞ΁͘&ŽƌƚƐĐŚƌEĞƵƌŽůWƐǇĐŚŝĂƚƌϳϴ͗ϮϬϯʹϭϮ͘
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&ƂƌƐƚů,͕^ƚĂŵŽƵůŝ^^͕:ĂŶĞƚǌŬǇt͕'ĂůĂŶŽƉŽƵůŽƐ͕<ĂƌĂŐĞŽƌŐŝŽƵ͕dǌĂŶĂŬĂŬŝD;ϮϬϭϮͿ͘DĞŵĂŶƟŶĞŝŶ
ĞǀĞƌǇĚĂǇĐůŝŶŝĐĂůƉƌĂĐƟĐĞ͗ĐŽŵƉĂƌŝƐŽŶŽĨƐƚƵĚŝĞƐŝŶ'ĞƌŵĂŶǇĂŶĚ'ƌĞĞĐĞ͘ĞŵĞŶƚ'ĞƌŝĂƚƌŽŐŶ
ŝƐŽƌĚϯϮ͗ϮϲϳʹϮϳϮ͘
&ŽƐƐĞǇ:͕ĂůůĂƌĚ͕:ƵƐǌĐǌĂŬ͕:ĂŵĞƐ/͕ůĚĞƌE͕:ĂĐŽďǇZĞƚĂů͘;ϮϬϬϲͿ͘īĞĐƚŽĨĞŶŚĂŶĐĞĚƉƐǇĐŚŽƐŽĐŝĂů
ĐĂƌĞŽŶĂŶƟƉƐǇĐŚŽƟĐƵƐĞŝŶŶƵƌƐŝŶŐŚŽŵĞƌĞƐŝĚĞŶƚƐǁŝƚŚƐĞǀĞƌĞĚĞŵĞŶƟĂ͗ĐůƵƐƚĞƌƌĂŶĚŽŵŝƐĞĚƚƌŝĂů͘
D:ϯϯϮ;ϳϱϰϰͿ͗ϳϱϲͲϲϭ͘
'ĂƵŐůĞƌ:͕zƵ&͕ <ƌŝĐŚďĂƵŵ<͕tǇŵĂŶ:&;ϮϬϬϵͿ͘WƌĞĚŝĐƚŽƌƐŽĨŶƵƌƐŝŶŐŚŽŵĞĂĚŵŝƐƐŝŽŶĨŽƌƉĞƌƐŽŶƐǁŝƚŚ
ĚĞŵĞŶƟĂ͘DĞĚĂƌĞϰϳ͗ϭϵϭʹϴ͘
'ŝĞďĞůD͕^ƵƚĐůŝīĞ͕ZĞŶŽŵͲ'ƵŝƚĞƌĂƐ͕ƌǀĞ^͕,ĂůůďĞƌŐ/Z͕^ŽƚŽDĞƚĂů͘;ϮϬϭϱͿ͘ĞƉƌĞƐƐŝǀĞƐǇŵƉƚŽͲ
ŵĂƚŽůŽŐǇŝŶƐĞǀĞƌĞĚĞŵĞŶƟĂŝŶĂƵƌŽƉĞĂŶƐĂŵƉůĞ͗ƉƌĞǀĂůĞŶĐĞ͕ĂƐƐŽĐŝĂƚĞĚĨĂĐƚŽƌƐĂŶĚƉƌĞƐĐƌŝƉƟŽŶ
ƌĂƚĞŽĨĂŶƟĚĞƉƌĞƐƐĂŶƚƐ͘/ŶƚWƐǇĐŚŽŐĞƌŝĂƚƌŝĐƐ/ŶƚWƐǇĐŚŽŐĞƌŝĂƚƌƐƐŽĐϮϳ͗ϲϱϳʹϲϲϳ͘
'ŝůů^^͕ƌŽŶƐŬŝůů^͕EŽƌŵĂŶĚ^Ͳ>d͕ ŶĚĞƌƐŽŶ'D͕^ǇŬŽƌĂ<͕>Ăŵ<ĞƚĂů͘;ϮϬϬϳͿ͘ŶƟƉƐǇĐŚŽƟĐĚƌƵŐƵƐĞ
ĂŶĚŵŽƌƚĂůŝƚǇŝŶŽůĚĞƌĂĚƵůƚƐǁŝƚŚĚĞŵĞŶƟĂ͘ŶŶ/ŶƚĞƌŶDĞĚϭϰϲ͗ϳϳϱʹϴϲ͘
'ůĂĞƐŬĞ';ϮϬϬϰͿ͘sĞƌŐĞƐƐĞŶǁŝƌĚŝĞĞŵĞŶǌŶŝĐŚƚ͘/Ŷ͗ďŚŽůǌ,,͕ƐƐĞƌD͕'ĞƌůŝŶŐĞƌd͕ ,ĞƌŵĂŶŶD͕
,ŝŶƌŝĐŚĞƌ>;,ƌƐŐ͘Ϳ͘ĞŵĞŶǌĂůƐsĞƌƐŽƌŐƵŶŐƐƉƌŽďůĞŵ͘ƌŐƵŵĞŶƚͲsĞƌůĂŐ͗,ĂŵďƵƌŐ͕^͘ϴϯʹϭϬϭ͘
'ůĂĞƐŬĞ'͕ƵŐƵƐƟŶD͕ďŚŽůǌ,͕ĂŶŝŬE͕ƌƺŐŐĞŶũƺƌŐĞŶ͕,ĂƐĨŽƌĚ:ĞƚĂů͘;ϮϬϬϵͿ͘ƉŝĚĞŵŝŽůŽŐŝƐĐŚĞ
DĞƚŚŽĚĞŶĨƺƌĚŝĞsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐ͘ĂƐ'ĞƐƵŶĚŚĞŝƚƐǁĞƐϳϭ͗ϲϴϱʹϲϵϯ͘
'ůĂĞƐŬĞ'͕^ĐŚƵůǌĞ:;ϮϬϭϯͿ͘ĞƌŝŶƐĂƚǌǀŽŶĞŶǌŽĚŝĂǌĞƉŝŶĞŶďĞŝDĞŶƐĐŚĞŶŵŝƚĞŝŶĞƌĞŵĞŶǌĞƌŬƌĂŶͲ
ŬƵŶŐ͘/Ŷ͗ZDZ'<;,ƌƐŐ͘Ϳ͘ZDZ'<ƌǌŶĞŝŵŝƩĞůƌĞƉŽƌƚϮϬϭϯ͘ƐŐĂƌĚsĞƌůĂŐƐƐĞƌǀŝĐĞ'ŵď,͗
ĞƌůŝŶ͕^͘ϭϯϮʹϭϰϭ͘
'ƵŚŶĞh͕DĂƚƐĐŚŝŶŐĞƌ,͕ŶŐĞƌŵĞǇĞƌD͕ZŝĞĚĞůͲ,ĞůůĞƌ^';ϮϬϬϲͿ͘/ŶĐŝĚĞŶƚĚĞŵĞŶƟĂĐĂƐĞƐĂŶĚŵŽƌƚĂͲ
ůŝƚǇ͘ZĞƐƵůƚƐŽĨƚŚĞůĞŝƉǌŝŐ>ŽŶŐŝƚƵĚŝŶĂů^ƚƵĚǇŽĨƚŚĞŐĞĚ;>/>ϳϱнͿ͘ĞŵĞŶƚ'ĞƌŝĂƚƌŽŐŶŝƐŽƌĚϮϮ͗
ϭϴϱʹϵϯ͘
,ĂďĞƌƐƚƌŽŚ:͕EĞƵŵĞǇĞƌ<͕WĂŶƚĞů:;ϮϬϭϲͿ͘<ŽŵŵƵŶŝŬĂƟŽŶďĞŝĞŵĞŶǌ͘Ϯ͘ƵŇĂŐĞ͘^ƉƌŝŶŐĞƌͲsĞƌůĂŐ͗
ĞƌůŝŶ͕,ĞŝĚĞůďĞƌŐ͘
ϱϵ
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,ĂƌŽ:D͕<ĂŚůĞͲtƌŽďůĞƐŬŝ<͕ƌƵŶŽ'͕ĞůŐĞƌD͕Ğůů ͛ŐŶĞůůŽ'͕ŽĚĞůZĞƚĂů͘;ϮϬϭϰͿ͘ŶĂůǇƐŝƐŽĨďƵƌĚĞŶ
ŝŶĐĂƌĞŐŝǀĞƌƐŽĨƉĞŽƉůĞǁŝƚŚůǌŚĞŝŵĞƌ Ɛ͛ĚŝƐĞĂƐĞƵƐŝŶŐƐĞůĨͲƌĞƉŽƌƚĂŶĚƐƵƉĞƌǀŝƐŝŽŶŚŽƵƌƐ͘:EƵƚƌ,ĞĂůƚŚ
ŐŝŶŐϭϴ͗ϲϳϳʹϲϴϰ͘
,ĞŝŶƌŝĐŚ^͕>ĂƉŽƌƚĞhƌŝďĞ&͕ ZŽĞƐD͕,ŽīŵĂŶŶt͕dŚǇƌŝĂŶ:Z͕tŽůĨͲKƐƚĞƌŵĂŶŶ<ĞƚĂů͘;ϮϬϭϲͿ͘<ŶŽǁůĞĚŐĞ
ŵĂŶĂŐĞŵĞŶƚŝŶĚĞŵĞŶƟĂĐĂƌĞŶĞƚǁŽƌŬƐ͗ƋƵĂůŝƚĂƟǀĞĂŶĂůǇƐŝƐŽĨƐƵĐĐĞƐƐĨƵůŝŶĨŽƌŵĂƟŽŶĂŶĚƐƵƉƉŽƌƚ
ƐƚƌĂƚĞŐŝĞƐĨŽƌƉĞŽƉůĞǁŝƚŚĚĞŵĞŶƟĂůŝǀŝŶŐĂƚŚŽŵĞĂŶĚƚŚĞŝƌĨĂŵŝůǇĐĂƌĞŐŝǀĞƌƐ͘WƵďůŝĐ,ĞĂůƚŚϭϯϭ͗
ϰϬʹϰϴ͘
,ŽīŵĂŶŶ&͕ ǀĂŶĚĞŶƵƐƐĐŚĞ,͕'ůĂĞƐŬĞ'͕<ĂĚƵƐǌŬŝĞǁŝĐǌ,;ϮϬϭϬͿ͘ŝŐŚƚͲǇĞĂƌƉƌĞƐĐƌŝƉƟŽŶƚƌĞŶĚƐŽĨ
ŵĞŵĂŶƟŶĞĂŶĚĐŚŽůŝŶĞƐƚĞƌĂƐĞŝŶŚŝďŝƚŽƌƐĂŵŽŶŐƉĞƌƐŽŶƐϲϱǇĞĂƌƐĂŶĚŽůĚĞƌŝŶ'ĞƌŵĂŶǇ͘/ŶƚůŝŶWƐǇͲ
ĐŚŽƉŚĂƌŵĂĐŽůϮϱ͗Ϯϵʹϯϲ͘
,ŽīŵĂŶŶ&͕ ǀĂŶĚĞŶƵƐƐĐŚĞ,͕tŝĞƐĞ͕'ůĂĞƐŬĞ'͕<ĂĚƵƐǌŬŝĞǁŝĐǌ,;ϮϬϭϰĂͿ͘ŝĂŐŶŽƐĞƐŝŶĚŝĐĂƟŶŐƉĂŝŶ
ĂŶĚĂŶĂůŐĞƐŝĐĚƌƵŐƉƌĞƐĐƌŝƉƟŽŶŝŶƉĂƟĞŶƚƐǁŝƚŚĚĞŵĞŶƟĂ͗ĂĐŽŵƉĂƌŝƐŽŶƚŽĂŐĞͲĂŶĚƐĞǆͲŵĂƚĐŚĞĚ
ĐŽŶƚƌŽůƐ͘D'ĞƌŝĂƚƌϭϰ͗ϮϬ͘
,ŽīŵĂŶŶ&͕ ǀĂŶĚĞŶƵƐƐĐŚĞ,͕tŝĞƐĞ͕^ĐŚƂŶ'͕<ŽůůĞƌ͕ŝƐĞůĞDĞƚĂů͘;ϮϬϭϭͿ͘/ŵƉĂĐƚŽĨŐĞƌŝĂƚƌŝĐ
ĐŽŵŽƌďŝĚŝƚǇĂŶĚƉŽůǇƉŚĂƌŵĂĐǇŽŶĐŚŽůŝŶĞƐƚĞƌĂƐĞŝŶŚŝďŝƚŽƌƐƉƌĞƐĐƌŝďŝŶŐŝŶĚĞŵĞŶƟĂ͘DWƐǇĐŚŝĂƚƌǇ
ϭϭ͗ϭϵϬ͘
,ŽīŵĂŶŶ&͕ <ĂĚƵƐǌŬŝĞǁŝĐǌ,͕'ůĂĞƐŬĞ'͕ǀĂŶĚĞŶƵƐƐĐŚĞ,͕<ŽůůĞƌ;ϮϬϭϰďͿ͘WƌĞǀĂůĞŶĐĞŽĨĚĞŵĞŶƟĂŝŶ
ŶƵƌƐŝŶŐŚŽŵĞĂŶĚĐŽŵŵƵŶŝƚǇͲĚǁĞůůŝŶŐŽůĚĞƌĂĚƵůƚƐŝŶ'ĞƌŵĂŶǇ͘ŐŝŶŐůŝŶǆƉZĞƐϮϲ͗ϱϱϱʹϵ͘
,ŽĨŵĂŶŶt;ϮϬϭϰͿ͘ĂƐ<ƌĂŶŬĞŶŚĂƵƐŝƐƚĨƺƌĞŵĞŶǌŬƌĂŶŬĞĚĞƌĚĞŶŬďĂƌƐĐŚůĞĐŚƚĞƐƚĞƵĨĞŶƚŚĂůƚƐŽƌƚ͘
WƌĞƐƐĞŵŝƩĞŝůƵŶŐ͘ŚƩƉ͗ͬͬǁǁǁ͘ĚŐŐĞƌŝĂƚƌŝĞ͘ĚĞͬŝŵĂŐĞƐͬƐƚŽƌŝĞƐͬƉĚĨͬͲϭϰϬϵϮϵͺWDͺĞŵĞŶǌͺŝŵͺŬƵƚͲ
ŬƌĂŶŬĞŶŚĂƵƐ͘ƉĚĨ͘ >ĞƚǌƚĞƌƵŐƌŝīϭϱ͘ϭϬ͘ϮϬϭϲ͘
,ƵďĞƌD͕<ƂůǌƐĐŚD͕ZĂƉƉD͕tƵůī/͕<ĂůŝŶŽǁƐŬŝ^͕ŽůďƌŝŶŬĞƌ:ĞƚĂů͘;ϮϬϭϮͿ͘ŶƟƉƐǇĐŚŽƟĐĚƌƵŐƐ
ƉƌĞĚŽŵŝŶĂƚĞŝŶƉŚĂƌŵĂĐŽƚŚĞƌĂƉǇŽĨŶƵƌƐŝŶŐŚŽŵĞƌĞƐŝĚĞŶƚƐǁŝƚŚĚĞŵĞŶƟĂ͘WŚĂƌŵĂĐŽƉƐǇĐŚŝĂƚƌǇϰϱ͗
ϭϴϮʹϭϴϴ͘
,ƺůůD;ϮϬϭϲͿ͘ŬƚƵĞůůĞƌ^ƚĂŶĚ͕ŚĂŶĐĞŶƵŶĚ,ĞƌĂƵƐĨŽƌĚĞƌƵŶŐĞŶĚĞƌĞŵĞŶǌĨŽƌƐĐŚƵŶŐŝŶĞƵƚƐĐŚůĂŶĚ͘
ŚƩƉ͗ͬͬǁǁǁ͘ĨŽƌƐĐŚƵŶŐͲĨƵĞƌͲƵŶƐĞƌĞͲŐĞƐƵŶĚŚĞŝƚ͘ĚĞͬŐĞƐƵŶĚŚĞŝƚƐĨŽƌƐĐŚƵŶŐͬͲŶĞƵƌŽůŽŐŝƐĐŚĞͲƉƐǇĐŚŝĂƚͲ
ƌŝƐĐŚĞͲĞƌŬƌĂŶŬƵŶŐĞŶͬĂŬƚƵĞůůĞƌͲƐƚĂŶĚͲĐŚĂŶĐĞŶͲƵŶĚͲŚĞƌĂƵƐĨŽƌĚĞƌƵŶŐĞŶͲĚĞƌͲĚĞŵĞŶǌĨŽƌƐĐŚƵŶŐ͘Śƚŵů͘
>ĞƚǌƚĞƌƵŐƌŝīϯϬ͘Ϭϴ͘ϮϬϭϲ͘
ϲϬ
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/ĐŬƐ͕ŚĞƌŶǇĂŬE͕ĞƐƚĞŚŽƌŶ<͕ƌƺŐŐĞŶũƺƌŐĞŶ͕ƌƵŶƐ:͕ĂŵŵKĞƚĂů͘;ϮϬϭϬͿ͘DĞƚŚŽĚĞŶĚĞƌŐĞƐƵŶĚͲ
ŚĞŝƚƐƂŬŽŶŽŵŝƐĐŚĞŶǀĂůƵĂƟŽŶŝŶĚĞƌsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐ͘ĂƐ'ĞƐƵŶĚŚĞŝƚƐǁĞƐϳϮ͗ϵϭϳʹϵϯϯ͘
/ŶŶŽǀĂƟŽŶƐĂƵƐƐĐŚƵƐƐďĞŝŵ'ĞŵĞŝŶƐĂŵĞŶƵŶĚĞƐĂƵƐƐĐŚƵƐƐ;ϮϬϭϲͿ͘Ğƌ/ŶŶŽǀĂƟŽŶƐĨŽŶĚƐƵŶĚĚĞƌ/ŶŶŽͲ
ǀĂƟŽŶƐĂƵƐƐĐŚƵƐƐďĞŝŵ'ĞŵĞŝŶƐĂŵĞŶƵŶĚĞƐĂƵƐƐĐŚƵƐƐ͘ŚƩƉƐ͗ͬͬŝŶŶŽǀĂƟŽŶƐĨŽŶĚƐ͘ŐͲďĂ͘ĚĞͬ͘>ĞƚǌƚĞƌ
ƵŐƌŝīϭϵ͘Ϭϯ͘ϮϬϭϳ͘
/ŶƐƟƚƵƚĨƺƌYƵĂůŝƚćƚƵŶĚtŝƌƚƐĐŚĂŌůŝĐŚŬĞŝƚŝŵ'ĞƐƵŶĚŚĞŝƚƐǁĞƐĞŶ;/Ytŝ'Ϳ;ϮϬϬϳͿ͘ŚŽůŝŶĞƐƚĞƌĂƐĞŚĞŵŵĞƌ
ďĞŝůǌŚĞŝŵĞƌĞŵĞŶǌ͘ďƐĐŚůƵƐƐďĞƌŝĐŚƚϬϱͲϭϵ͘ŚƩƉƐ͗ͬͬǁǁǁ͘ŝƋǁŝŐ͘ĚĞͬĚŽǁŶůŽĂĚͬϬϱͲϭϵͺďͲ
ƐĐŚůƵƐƐďĞƌŝĐŚƚͺŚŽůŝŶĞƐƚĞƌĂƐĞŚĞŵŵĞƌͺͲďĞŝͺůǌŚĞŝŵĞƌͺĞŵĞŶǌ͘ƉĚĨ͘ >ĞƚǌƚĞƌƵŐƌŝīϮϰ͘Ϭϴ͘ϮϬϭϲ͘
/ŶƐƟƚƵƚĨƺƌYƵĂůŝƚćƚƵŶĚtŝƌƚƐĐŚĂŌůŝĐŚŬĞŝƚŝŵ'ĞƐƵŶĚŚĞŝƚƐǁĞƐĞŶ;/Ytŝ'Ϳ;ϮϬϭϯͿ͘'ŝŶŬŐŽŚĂůƟŐĞWƌćƉĂͲ
ƌĂƚĞďĞŝůǌŚĞŝŵĞƌĞŵĞŶǌ͗ďƐĐŚůƵƐƐďĞƌŝĐŚƚ͘/Ytŝ'ͲĞƌŝĐŚƚĞ͘ŚƩƉƐ͗ͬͬǁǁǁ͘ŝƋǁŝŐ͘ĚĞͬĚŽǁŶůŽĂĚͬ
ϬϱͲϭϵͺďƐĐŚůƵƐƐďĞƌŝĐŚƚͺ'ŝŶŬŐŽŚĂůƟŐĞͺWƌĂĞƉĂƌĂƚĞͺďĞŝͺůǌŚĞŝŵĞƌͺĞŵĞŶǌ͘ƉĚĨ͘ >ĞƚǌƚĞƌƵŐƌŝī
ϭϰ͘ϭϬ͘ϮϬϭϲ͘
/ŶƐƟƚƵƚĨƺƌYƵĂůŝƚćƚƵŶĚtŝƌƚƐĐŚĂŌůŝĐŚŬĞŝƚŝŵ'ĞƐƵŶĚŚĞŝƚƐǁĞƐĞŶ;/Ytŝ'Ϳ;ϮϬϬϴͿ͘DĞŵĂŶƟŶďĞŝůǌŚĞŝͲ
ŵĞƌĞŵĞŶǌ͘ĞƌŝĐŚƚƐƉůĂŶϬϱͲϭϵ;sĞƌƐŝŽŶϮ͘ϬͿ͘ŚƩƉƐ͗ͬͬǁǁǁ͘ŝƋǁŝŐ͘ĚĞͲͬĚŽǁŶůŽĂĚͬϬϱͲϭϵͺĞͲ
ƌŝĐŚƚƐƉůĂŶͺsĞƌƐŝŽŶͺϮͺϬͺDĞŵĂŶƟŶͺďĞŝͺůǌŚĞŝŵĞƌ͘ ƉĚĨ͘ 
>ĞƚǌƚĞƌƵŐƌŝīϮϴ͘ϭϮ͘ϮϬϭϲ͘
/ƐĨŽƌƚD͕ZŽƩůćŶĚĞƌZ͕tĞŝĚŶĞƌ͕ dƵĐŵĂŶ͕'ĞŚůĞŶ͕,ǇůůĂ:;ϮϬϭϲͿ͘WŇĞŐĞƚŚĞƌŵŽŵĞƚĞƌϮϬϭϲ͘ŝŶĞ
ďƵŶĚĞƐǁĞŝƚĞĞĨƌĂŐƵŶŐǀŽŶ>ĞŝƚƵŶŐƐŬƌćŌĞŶǌƵƌ^ŝƚƵĂƟŽŶĚĞƌWŇĞŐĞƵŶĚWĂƟĞŶƚĞŶǀĞƌƐŽƌŐƵŶŐŝŶĚĞƌ
ĂŵďƵůĂŶƚĞŶWŇĞŐĞ͘ŚƩƉ͗ͬͬǁǁǁ͘ĚŝƉ͘ĚĞͬĮůĞĂĚŵŝŶͬĚĂƚĂͬƉĚĨͬƉƌŽũĞŬƚĞͬͲŶĚďĞƌŝĐŚƚͺWŇĞŐĞͲdŚĞƌŵŽŵĞͲ
ƚĞƌͺϮϬϭϲͲD/ͲϮ͘ƉĚĨ͘ >ĞƚǌƚĞƌƵŐƌŝīϮϲ͘Ϭϯ͘ϮϬϭϳ͘
:ĂŶƐƐĞŶͲŝůĂŐ;ϮϬϬϰͿ͘ZŝƐƉĞƌĚĂůʹ	ŶĚĞƌƵŶŐĚĞƌWƌŽĚƵŬƟŶĨŽƌŵĂƟŽŶ͘ŚƩƉ͗ͬͬǁǁǁ͘ĂŬĚĂĞ͘ĚĞͬͲƌǌŶĞŝŵŝƩĞůͲ
ƐŝĐŚĞƌŚĞŝƚͬZ,ͬƌĐŚŝǀͬϮϬϬϰͬϴϰͺϮϬϬϰϬϯϬϴ͘ƉĚĨ͘ >ĞƚǌƚĞƌƵŐƌŝīϵ͘ϲ͘ϮϬϭϲ͘
:ĞƐĐŚŬĞ͕KƐƚĞƌŵĂŶŶd͕ sŽůůŵĂƌ,͕dĂďĂůŝD͕^ĐŚĂĚ&͕ DĂƩŚĞƐ,;ϮϬϭϭͿ͘WƌĞƐĐƌŝďŝŶŐƉĂƩĞƌŶƐŝŶĚĞŵĞŶͲ
ƟĂ͗ĂŵƵůƟĐĞŶƚƌĞŽďƐĞƌǀĂƟŽŶĂůƐƚƵĚǇŝŶĂ'ĞƌŵĂŶŶĞƚǁŽƌŬŽĨDƉŚǇƐŝĐŝĂŶƐ͘DEĞƵƌŽůϭϭ͗ϵϵ͘
:ƂŶƐƐŽŶ>͕ƌŝŬƐĚŽƩĞƌ:ƂŶŚĂŐĞŶD͕<ŝůĂŶĚĞƌ>͕^ŽŝŶŝŶĞŶ,͕,ĂůůŝŬĂŝŶĞŶD͕tĂůĚĞŵĂƌ'ĞƚĂů͘;ϮϬϬϲͿ͘ĞͲ
ƚĞƌŵŝŶĂŶƚƐŽĨĐŽƐƚƐŽĨĐĂƌĞĨŽƌƉĂƟĞŶƚƐǁŝƚŚůǌŚĞŝŵĞƌ Ɛ͛ĚŝƐĞĂƐĞ͘/Ŷƚ:'ĞƌŝĂƚƌWƐǇĐŚŝĂƚƌǇϮϭ͗ϰϰϵʹϱϵ͘
ϲϭ
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<ĂĚƵƐǌŬŝĞǁŝĐǌ,͕tŝĞƐĞ͕^ƚĞŝŶŵĂŶŶ^͕^ĐŚƂŶ'͕,ŽīŵĂŶŶ&͕ ǀĂŶĚĞŶƵƐƐĐŚĞ,;ϮϬϭϯͿ͘΀ŝĂŐŶŽƐŝŶŐ
ĂŶĚŝĂŐŶŽƐŝƐŽĚŝŶŐŽĨĞŵĞŶƟĂƐŝŶůĂŝŵƐĂƚĂĨƌŽŵ'ĞƌŵĂŶ^ƚĂƚƵƚŽƌǇ,ĞĂůƚŚ/ŶƐƵƌĂŶĐĞ͘΁͘
WƐǇĐŚŝĂƚƌWƌĂǆϰϭ;ϲͿ͗ϯϭϵͲϮϯ͘
<ŝĞŶĐŬĞW͕ ĂŶŝĞů͕'ƌŝŵŵ͕ZǇĐŚůŝŬZ;ϮϬϭϭͿ͘ŝƌĞĐƚĐŽƐƚƐŽĨůǌŚĞŝŵĞƌ Ɛ͛ĚŝƐĞĂƐĞŝŶ'ĞƌŵĂŶǇ͘Ƶƌ:,ĞĂů
ĐŽŶϭϮ͗ϱϯϯʹϱϯϵ͘
<ƂŚůĞƌ>͕DĞŝŶŬĞͲ&ƌĂŶǌĞ͕,ĞŝŶ:͕&ĞŶĚƌŝĐŚ<͕,ĞǇŵĂŶŶZ͕dŚǇƌŝĂŶ:ZĞƚĂů͘;ϮϬϭϰͿ͘ŽĞƐĂŶŝŶƚĞƌĚŝƐĐŝͲ
ƉůŝŶĂƌǇŶĞƚǁŽƌŬŝŵƉƌŽǀĞĚĞŵĞŶƟĂĐĂƌĞ͍ZĞƐƵůƚƐĨƌŽŵƚŚĞ/ĞŵhĐŬͲƐƚƵĚǇ͘ƵƌƌůǌŚĞŝŵĞƌZĞƐϭϭ͗
ϱϯϴʹϰϴ͘
<ŽůůĞƌ͕<ĂĚƵƐǌŬŝĞǁŝĐǌ,͕ǀĂŶĚĞŶƵƐƐĐŚĞ,͕ŝƐĞůĞD͕tŝĞƐĞ͕'ůĂĞƐŬĞ'ĞƚĂů͘;ϮϬϭϮͿ͘^ƵƌǀŝǀĂůŝŶƉĂͲ
ƟĞŶƚƐǁŝƚŚŝŶĐŝĚĞŶƚĚĞŵĞŶƟĂĐŽŵƉĂƌĞĚǁŝƚŚĂĐŽŶƚƌŽůŐƌŽƵƉ͗ĂĮǀĞͲǇĞĂƌĨŽůůŽǁͲƵƉ͘/ŶƚWƐǇĐŚŽŐĞƌŝĂƚƌ
Ϯϰ͗ϭϱϮϮʹϯϬ͘
<ƂůǌƐĐŚD͕<ƂŶŶĞƌ&͕ <ĂůŝŶŽǁƐŬŝ^͕tƵůī/͕ƌćŐĞƌ͕<ƌĞƵƚǌZ;ϮϬϭϯͿ͘YƵĂůŝƚǇĂŶĚĂƉƉƌŽƉƌŝĂƚĞŶĞƐƐŽĨƉĂŝŶ
ŵĞĚŝĐĂƟŽŶ͘/ŶƐƚƌƵŵĞŶƚĨŽƌĞƐƟŵĂƟŽŶŝŶŶƵƌƐŝŶŐŚŽŵĞƌĞƐŝĚĞŶƚƐ͘^ĐŚŵĞƌǌϮϳ͗ϰϵϳʹϱϬϱ͘
<ƂůǌƐĐŚD͕tƵůī/͕ůůĞƌƚ^͕&ŝƐĐŚĞƌd͕ <ŽƉŬĞ<͕<ĂůŝŶŽǁƐŬŝ^ĞƚĂů͘;ϮϬϭϮͿ͘ĞĮĐŝƚƐŝŶƉĂŝŶƚƌĞĂƚŵĞŶƚŝŶ
ŶƵƌƐŝŶŐŚŽŵĞƐŝŶ'ĞƌŵĂŶǇ͗ĂĐƌŽƐƐͲƐĞĐƟŽŶĂůƐƚƵĚǇ͘Ƶƌ:WĂŝŶϭϲ͗ϰϯϵʹϰϲ͘
<ŽŵƉĞƚĞŶǌŶĞƚǌĞŐĞŶĞƌĂƟǀĞĞŵĞŶǌĞŶ;ϮϬϭϮͿ͘ŝĞŐĞŽĞͲ<ŽŚŽƌƚĞ͗&ƌƺŚĞƌŬĞŶŶƵŶŐ͕ŶĂƚƺƌůŝĐŚĞƌsĞƌͲ
ůĂƵĨƵŶĚsĞƌƐŽƌŐƵŶŐƐƐĂƵĨǁĂŶĚĚĞƌĚĞŐĞŶĞƌĂƟǀĞŶĞŵĞŶǌŝŶĚĞƌŚĂƵƐćƌǌƚůŝĐŚĞŶsĞƌƐŽƌŐƵŶŐ͘ŚƩƉ͗ͬͬ
ǁǁǁ͘ŬŶĚͲĚĞŵĞŶǌĞŶ͘ĚĞͬĚŝĞͲǀĞƌďƵĞŶĚĞͬǀĞƌďƵŶĚͲĞƉŝĚĞŵŝŽůŽŐŝĞͬͲƉƌŽũĞŬƚďĞƐĐŚƌĞŝďƵŶŐ͘Śƚŵů͘>ĞƚǌƚĞƌ
ƵŐƌŝīϮϬ͘ϭϭ͘ϮϬϭϲ͘
<ƂŶŝŐ,,͕>ĞŝĐŚƚ,͕ƌĞƩƐĐŚŶĞŝĚĞƌ͕ĂĐŚŵĂŶŶ͕ŝĐŬĞů,͕&ƵĐŚƐĞƚĂů͘;ϮϬϭϰͿ͘dŚĞŽƐƚƐŽĨĞŵĞŶƟĂ
&ƌŽŵƚŚĞ^ŽĐŝĞƚĂůWĞƌƐƉĞĐƟǀĞ͗/ƐĂƌĞWƌŽǀŝĚĞĚŝŶƚŚĞŽŵŵƵŶŝƚǇZĞĂůůǇŚĞĂƉĞƌƚŚĂŶEƵƌƐŝŶŐ,ŽŵĞ
ĂƌĞ͍:ŵDĞĚŝƌƐƐŽĐϭϱ͗ϭϭϳʹϭϮϲ͘
<ŽƌĐǌĂŬ͕^ƚĞŝŶŚĂƵƐĞƌ'͕<ƵĐǌĞƌĂ;ϮϬϭϮͿ͘^ĐŚƌŝŌĞŶƌĞŝŚĞ,ĞĂůƚŚdĞĐŚŶŽůŽŐǇƐƐĞƐƐŵĞŶƚ;,dͿŝŶĚĞƌ
ƵŶĚĞƐƌĞƉƵďůŝŬĞƵƚƐĐŚůĂŶĚ͘īĞŬƟǀŝƚćƚĚĞƌĂŵďƵůĂŶƚĞŶƵŶĚƐƚĂƟŽŶćƌĞŶŐĞƌŝĂƚƌŝƐĐŚĞŶZĞŚĂďŝůŝƚĂƟŽŶ
ďĞŝWĂƟĞŶƚĞŶŵŝƚĚĞƌEĞďĞŶĚŝĂŐŶŽƐĞĞŵĞŶǌ͘ŚƩƉƐ͗ͬͬƉŽƌƚĂů͘ĚŝŵĚŝ͘ĚĞͬĚĞͬŚƚĂͬͲŚƚĂͺďĞƌŝĐŚƚĞͬŚƚĂϯϯϭͺ
ďĞƌŝĐŚƚͺĚĞ͘ƉĚĨ͘
ϲϮ
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<Ƶƌǌ;ϮϬϬϮͿ͘ĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐĞŶʹhƌƐĂĐŚĞŶ͕^ǇŵƉƚŽŵĞƵŶĚsĞƌůĂƵĨ͘ /Ŷ͗,ĂůůĂƵĞƌ:&͕ <Ƶƌǌ;,ƌƐŐ͘Ϳ͘
tĞŝƘďƵĐŚĞŵĞŶǌ͗sĞƌƐŽƌŐƵŶŐƐƐŝƚƵĂƟŽŶƌĞůĞǀĂŶƚĞƌĞŵĞŶǌĞƌŬƌĂŶŬƵŶŐĞŶŝŶĞƵƚƐĐŚůĂŶĚ͘'ĞŽƌŐ
dŚŝĞŵĞsĞƌůĂŐ͗^ƚƵƩŐĂƌƚ͕^͘ϯʹϴ͘
>ĞŚŵĂŶŶ^t͕ůĂĐŬ^͕^ŚŽƌĞ͕<ĂƐƉĞƌ:͕ZĂďŝŶƐWs;ϮϬϭϬͿ͘>ŝǀŝŶŐĂůŽŶĞǁŝƚŚĚĞŵĞŶƟĂ͗ůĂĐŬŽĨĂǁĂƌĞͲ
ŶĞƐƐĂĚĚƐƚŽĨƵŶĐƟŽŶĂůĂŶĚĐŽŐŶŝƟǀĞǀƵůŶĞƌĂďŝůŝƟĞƐ͘/ŶƚƉƐǇĐŚŽŐĞƌŝĂƚƌŝĐƐϮϮ͗ϳϳϴʹϴϰ͘
>ŝůůǇWŚĂƌŵĂ;ϮϬϬϰͿ͘tŝĐŚƟŐĞ/ŶĨŽƌŵĂƟŽŶǌƵKůĂŶǌĂƉŝŶƵŶĚǌƵŵDŽƌƚĂůŝƚćƚƐͲƵŶĚ^ĐŚůĂŐĂŶĨĂůůƌŝƐŝŬŽďĞŝ
ćůƚĞƌĞŶWĂƟĞŶƚĞŶŵŝƚĞŵĞŶǌͲĂƐƐŽǌŝŝĞƌƚĞƌWƐǇĐŚŽƐĞƵŶĚͬŽĚĞƌsĞƌŚĂůƚĞŶƐƐƚƂƌƵŶŐĞŶ͘ŚƩƉ͗ͬͬǁǁǁ͘
ĂŬĚĂĞ͘ĚĞͬƌǌŶĞŝŵŝƩĞůƐŝĐŚĞƌŚĞŝƚͲͬZ,ͬƌĐŚŝǀͬϮϬϬϰͬϴϱͺϮϬϬϰϬϯϬϴ͘ƉĚĨ͘ >ĞƚǌƚĞƌƵŐƌŝīϵ͘ϲ͘ϮϬϭϲ͘
>ƵƉƉĂD͕ZŝĞĚĞůͲ,ĞůůĞƌ^'͕^ƚĞŝŶ:͕>ĞŝĐŚƚ,͕<ƂŶŝŐ,Ͳ,͕ǀĂŶĚĞŶƵƐƐĐŚĞ,ĞƚĂů͘;ϮϬϭϮͿ͘WƌĞĚŝĐƚŽƌƐŽĨŝŶƐͲ
ƟƚƵƟŽŶĂůŝƐĂƟŽŶŝŶŝŶĐŝĚĞŶƚĚĞŵĞŶƟĂͲͲƌĞƐƵůƚƐŽĨƚŚĞ'ĞƌŵĂŶ^ƚƵĚǇŽŶŐĞŝŶŐ͕ŽŐŶŝƟŽŶĂŶĚĞŵĞŶͲ
ƟĂŝŶWƌŝŵĂƌǇĂƌĞWĂƟĞŶƚƐ;ŐĞŽĞƐƚƵĚǇͿ͘ĞŵĞŶƚ'ĞƌŝĂƚƌŽŐŶŝƐŽƌĚϯϯ͗ϮϴϮʹϴ͘
>ǇŬĞƚƐŽƐ'͕>ŽƉĞǌK͕:ŽŶĞƐ͕&ŝƚǌƉĂƚƌŝĐŬ>͕ƌĞŝƚŶĞƌ:͕Ğ<ŽƐŬǇ^;ϮϬϬϮͿ͘WƌĞǀĂůĞŶĐĞŽĨŶĞƵƌŽƉƐǇĐŚŝͲ
ĂƚƌŝĐƐǇŵƉƚŽŵƐŝŶĚĞŵĞŶƟĂĂŶĚŵŝůĚĐŽŐŶŝƟǀĞŝŵƉĂŝƌŵĞŶƚ͗ƌĞƐƵůƚƐĨƌŽŵƚŚĞĐĂƌĚŝŽǀĂƐĐƵůĂƌŚĞĂůƚŚ
ƐƚƵĚǇ͘:DϮϴϴ͗ϭϰϳϱʹϴϯ͘
DĂƩŚĞǁƐ&͕ƌƚŚƵƌ͕ĂƌŶĞƐ>͕ŽŶĚ:͕:ĂŐŐĞƌ͕ZŽďŝŶƐŽŶ>ĞƚĂů͘;ϮϬϭϯͿ͘ƚǁŽͲĚĞĐĂĚĞĐŽŵƉĂƌŝƐŽŶ
ŽĨƉƌĞǀĂůĞŶĐĞŽĨĚĞŵĞŶƟĂŝŶŝŶĚŝǀŝĚƵĂůƐĂŐĞĚϲϱǇĞĂƌƐĂŶĚŽůĚĞƌĨƌŽŵƚŚƌĞĞŐĞŽŐƌĂƉŚŝĐĂůĂƌĞĂƐŽĨ
ŶŐůĂŶĚ͗ƌĞƐƵůƚƐŽĨƚŚĞŽŐŶŝƟǀĞ&ƵŶĐƟŽŶĂŶĚŐĞŝŶŐ^ƚƵĚǇ/ĂŶĚ//͘>ĂŶĐĞƚϯϴϮ͗ϭϰϬϱʹϭϮ͘
ĚĞDĂƵůĞŽŶ͕^ŽƵƌĚĞƚ^͕ZĞŶŽŵͲ'ƵŝƚĞƌĂƐ͕'ŝůůĞƩĞͲ'ƵǇŽŶŶĞƚ^͕>ĞŝŶŽͲ<ŝůƉŝ,͕<ĂƌůƐƐŽŶ^ĞƚĂů͘;ϮϬϭϰͿ͘
ƐƐŽĐŝĂƚĞĚ&ĂĐƚŽƌƐtŝƚŚŶƟƉƐǇĐŚŽƟĐhƐĞŝŶ>ŽŶŐͲdĞƌŵ/ŶƐƟƚƵƟŽŶĂůĂƌĞŝŶŝŐŚƚƵƌŽƉĞĂŶŽƵŶͲ
ƚƌŝĞƐ͗ZĞƐƵůƚƐ&ƌŽŵƚŚĞZŝŐŚƚdŝŵĞWůĂĐĞĂƌĞ^ƚƵĚǇ͘:ŵDĞĚŝƌƐƐŽĐϭϱ͗ϴϭϮʹϴϭϴ͘
DĞŝůĂŶĚ&:D͕,ĂƫŶŬ::͕KǀĞƌŵĂƌƐͲDĂƌǆd͕ ĚĞŽĞƌD͕:ĞĚůŝƚƐĐŚŬĂ͕ďďĞŶWt'ĞƚĂů͘;ϮϬϭϰͿ͘WĂƌͲ
ƟĐŝƉĂƟŽŶŽĨĞŶĚƵƐĞƌƐŝŶƚŚĞĚĞƐŝŐŶŽĨĂƐƐŝƐƟǀĞƚĞĐŚŶŽůŽŐǇĨŽƌƉĞŽƉůĞǁŝƚŚŵŝůĚƚŽƐĞǀĞƌĞĐŽŐŶŝƟǀĞ
ƉƌŽďůĞŵƐ͖ƚŚĞƵƌŽƉĞĂŶZŽƐĞƩĂƉƌŽũĞĐƚ͘/ŶƚWƐǇĐŚŽŐĞƌŝĂƚƌϮϲ͗ϳϲϵʹϳϵ͘
DŝĐŚĂůŽǁƐŬǇ͕ŝĐŚůĞƌd͕ dŚǇƌŝĂŶ:Z͕,ĞƌƚĞů:͕tƵĐŚĞƌĞƌ͕>ĂƵĨƐ^ĞƚĂů͘;ϮϬϭϰͿ͘DĞĚŝĐĂƟŽŶĐŽƐƚŽĨƉĞƌͲ
ƐŽŶƐǁŝƚŚĚĞŵĞŶƟĂŝŶƉƌŝŵĂƌǇĐĂƌĞŝŶ'ĞƌŵĂŶǇ͘:ůǌŚĞŝŵĞƌ Ɛ͛ŝƐϰϮ͗ϵϰϵʹϵϱϴ͘
EĞůůĞƐ'͕ĞƌŐŵĂŶŶ&͕ 'ŽůĚZ͕DĞŝĞƌh͕ZŽƚŚͲ^ĂĐŬĞŶŚĞŝŵ͕&ŝŶŬ'ĞƚĂů͘;ϮϬϭϱͿ͘EĞƵƌŽůŽŐŝƐĐŚĞƵŶĚ
ƉƐǇĐŚŝĂƚƌŝƐĐŚĞsĞƌƐŽƌŐƵŶŐĂƵƐƐĞŬƚŽƌĞŶƺďĞƌŐƌĞŝĨĞŶĚĞƌWĞƌƐƉĞŬƟǀĞ͗sĞƌƐŽƌŐƵŶŐǀŽŶWĂƟĞŶƚĞŶŵŝƚ
ĞŵĞŶǌ͘ŬƚƵĞůůĞEĞƵƌŽůϰϮ͗ϰϭϴʹϰϮϱ͘
ϲϯ
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EĞƵŐĞďĂƵĞƌ͕WĨĂī,͕^ĐŚƌĂƉƉĞD͕'ůĂĞƐŬĞ';ϮϬϬϴͿ͘sĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐͲ<ŽŶǌĞƉƚĞ͕DĞƚŚŽĚĞŶ
ƵŶĚ,ĞƌĂƵƐĨŽƌĚĞƌƵŶŐĞŶ͘/Ŷ͗<ƌŝĐŚt͕ĂĚƵƌĂ͕WĨĂī,;,ƌƐŐ͘Ϳ͘WƌćǀĞŶƟŽŶƵŶĚsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐ͘
^ƉƌŝŶŐĞƌͲsĞƌůĂŐ͗ĞƌůŝŶ͕,ĞŝĚĞůďĞƌŐ͕^͘ϴϭʹϵϯ͘
EĞƵŐĞďĂƵĞƌD͕/ĐŬƐ͕^ĐŚƌĂƉƉĞD;ϮϬϭϬͿ͘DĞŵŽƌĂŶĚƵŵ///͗DĞƚŚŽĚĞŶĨƺƌĚŝĞsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐ
;dĞŝůϮͿ͘ĂƐ'ĞƐƵŶĚŚĞŝƚƐǁĞƐϳϮ͗ϳϯϵʹϳϰϴ͘
KƐƚĞƌůŽŚ&;ϮϬϭϰͿ͘DĞĚŝǌŝŶŝƐĐŚƐĐŚůĞĐŚƚǀĞƌƐŽƌŐƚ͘ƚƐĐŚƌǌƚĞďůϭϯ͗ϮϬϴ͘
WĂůŵZ͕:ƺŶŐĞƌ^͕ZĞƵƚŚĞƌ^͕^ĐŚǁĂď''͕ŝĐŚƚĞƌDE͕,ŽůůĞĞƚĂů͘;ϮϬϭϲͿ͘WĞŽƉůĞǁŝƚŚĚĞŵĞŶƟĂŝŶ
ŶƵƌƐŝŶŐŚŽŵĞƌĞƐĞĂƌĐŚ͗ĂŵĞƚŚŽĚŽůŽŐŝĐĂůƌĞǀŝĞǁŽĨƚŚĞĚĞĮŶŝƟŽŶĂŶĚŝĚĞŶƟĮĐĂƟŽŶŽĨƚŚĞƐƚƵĚǇ
ƉŽƉƵůĂƟŽŶ͘D'ĞƌŝĂƚƌϭϲ͗ϳϴ͘
WĨĂī,͘;ϮϬϬϯͿ͘sĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐͲĞŐƌŝĪĞƐƟŵŵƵŶŐ͕'ĞŐĞŶƐƚĂŶĚƵŶĚƵĨŐĂďĞŶ͘/Ŷ͗WĨĂī,͕
^ĐŚƌĂƉƉĞD͕>ĂƵƚĞƌďĂĐŚ<͕ŶŐĞůŵĂŶŶh͕,ĂůďĞƌ,;,ƌƐŐ͘Ϳ͘'ĞƐƵŶĚŚĞŝƚƐǀĞƌƐŽƌŐƵŶŐƵŶĚŝƐĞĂƐĞDĂͲ
ŶĂŐĞŵĞŶƚ͘'ƌƵŶĚůĂŐĞŶƵŶĚŶǁĞŶĚƵŶŐĞŶĚĞƌsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐ͘,ĂŶƐ,ƵďĞƌ͗ĞƌŶ͕^͘ϭϯʹϮϯ͘
WĨĂī,͕^ĐŚƌĂƉƉĞD;ϮϬϭϭͿ͘ŝŶĨƺŚƌƵŶŐŝŶĚŝĞsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐ͘/Ŷ͗WĨĂī,͕EĞƵŐĞďĂƵĞƌ͕'ůĂĞƐŬĞ
'͕^ĐŚƌĂƉƉĞD;,ƌƐŐ͘Ϳ͘>ĞŚƌďƵĐŚsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐ͘^ǇƐƚĞŵĂƟŬ͕DĞƚŚŽĚŝŬ͕ŶǁĞŶĚƵŶŐ͘^ĐŚĂƩĂƵͲ
Ğƌ'ŵď,͗^ƚƵƩŐĂƌƚ͕^͘Ϯʹϯϯ͘
WŝĞƉĞƌ͕DĂƚŚĞƐd͕ WĂůŵZ͕,ŽīŵĂŶŶ&;ϮϬϭϲͿ͘tŝĞďĞƐĐŚƌćŶŬĞŶƵƚŽƌĞŶƐǇƐƚĞŵĂƟƐĐŚĞƌZĞǀŝĞǁƐŝŚƌĞ
>ŝƚĞƌĂƚƵƌƐƵĐŚĞŶ͕ǁĞŶŶŶƵƌ^ƚƵĚŝĞŶĂƵƐĞƵƚƐĐŚůĂŶĚĞŝŶŐĞƐĐŚůŽƐƐĞŶǁĞƌĚĞŶƐŽůůĞŶ͍ǀŝĚ&ŽƌƚďŝůĚ
YƵĂů'ĞƐƵŶĚŚǁĞƐϭϭϳ͗ϭʹϴ͘
WŝŶǌŽŶ>͕ůĂƵƐD͕WĞƌƌĂƌ<D͕ĞƉĨ</͕>ĞƚǌĞů^͕tĞďĞƌD;ϮϬϭϯͿ͘ǇŝŶŐǁŝƚŚĚĞŵĞŶƟĂ͗ƐǇŵƉƚŽŵďƵƌͲ
ĚĞŶ͕ƋƵĂůŝƚǇŽĨĐĂƌĞ͕ĂŶĚƉůĂĐĞŽĨĚĞĂƚŚ͘ƚƐĐŚ	ƌǌƚĞďůĂƩ/ŶƚϭϭϬ͗ϭϵϱʹϮϬϮ͘
WůƵƚĞ';ϮϬϬϮͿ͘sŽƌƌĂŶŐĚĞƌZĞŚĂďŝůŝƚĂƟŽŶǀŽƌWŇĞŐĞ͍ŝŶĞ^ƚƵĚŝĞǌƵƌZŽůůĞĚĞƌŵĞĚŝǌŝŶŝƐĐŚĞŶZĞŚĂďŝůŝƚĂͲ
ƟŽŶŝŶĚĞƌWŇĞŐĞǀĞƌƐŝĐŚĞƌƵŶŐ͘hŶŝǀĞƌƐŝƚǇƉƌĞƐƐ'ŵď,͗<ĂƐƐĞů͘
WƌŝŶĐĞD͕ƌǇĐĞZ͕ůďĂŶĞƐĞ͕tŝŵŽ͕ZŝďĞŝƌŽt͕&ĞƌƌŝW;ϮϬϭϯͿ͘dŚĞŐůŽďĂůƉƌĞǀĂůĞŶĐĞŽĨĚĞŵĞŶƟĂ͗Ă
ƐǇƐƚĞŵĂƟĐƌĞǀŝĞǁĂŶĚŵĞƚĂĂŶĂůǇƐŝƐ͘ůǌŚĞŝŵĞƌƐĞŵĞŶƚϵ͗ϲϯʹϳϱ͘ĞϮ͘
ZĂƉƉD͕DĞůůd͕ DĂũŝĐd͕ dƌĞƵƐĐŚz͕ EŽƌĚŚĞŝŵ:͕EŝĞŵĂŶŶͲDŝƌŵĞŚĚŝDĞƚĂů͘;ϮϬϭϯͿ͘ŐŝƚĂƟŽŶŝŶEƵƌƐŝŶŐ
,ŽŵĞZĞƐŝĚĞŶƚƐtŝƚŚĞŵĞŶƟĂ;s/EddƌŝĂůͿ͗īĞĐƚƐŽĨĂůƵƐƚĞƌͲZĂŶĚŽŵŝǌĞĚ͕ŽŶƚƌŽůůĞĚ͕'ƵŝĚĞͲ
ůŝŶĞ/ŵƉůĞŵĞŶƚĂƟŽŶdƌŝĂů͘:ŵDĞĚŝƌƐƐŽĐϭϰ͗ϲϵϬʹϲϵϱ͘
ϲϰ
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ZĂƐƉĞ,͕WĨĂī,͕,ćƌƚĞƌD͕,Ăƌƚ͕<ŽĐŚͲ'ƌŽŵƵƐh͕^ĐŚǁĂƌƚǌ&ĞƚĂů͘;ϮϬϭϬͿ͘sĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐŝŶ
ĞƵƚƐĐŚůĂŶĚ͗^ƚĂŶĚͲWĞƌƐƉĞŬƟǀĞŶͲ&ƂƌĚĞƌƵŶŐ͘tŝůĞǇͲs,͗tĞŝŶŚĞŝŵ͘
ZŝĐŚƚĞƌd͕ DĂŶŶ͕DĞǇĞƌ'͕,ĂĂƐƚĞƌƚ͕<ƂƉŬĞ^;ϮϬϭϮͿ͘WƌĞǀĂůĞŶĐĞŽĨƉƐǇĐŚŽƚƌŽƉŝĐŵĞĚŝĐĂƟŽŶƵƐĞ
ĂŵŽŶŐ'ĞƌŵĂŶĂŶĚƵƐƚƌŝĂŶŶƵƌƐŝŶŐŚŽŵĞƌĞƐŝĚĞŶƚƐ͗ĂĐŽŵƉĂƌŝƐŽŶŽĨϯĐŽŚŽƌƚƐ͘:ŵDĞĚŝƌƐƐŽĐ
ϭϯ͗ϭϴϳ͘ĞϳͲϭϴϳ͘Ğϭϯ͘
ZŝĞĚĞůͲ,ĞůůĞƌ^;ϮϬϭϱͿ͘ƵĨĚĞŵtĞŐǌƵƌWƌćǀĞŶƟŽŶǀŽŶĞŵĞŶǌĞŶ͘sŽƌƚƌĂŐŝŵZĂŚŵĞŶĞŝŶĞƌ&ŽƌƚďŝůͲ
ĚƵŶŐĚĞƐ<ŽŵƉĞƚĞŶǌŶĞƚǌĞƐ^ĐŚůĂŐĂŶĨĂůů͘/Ŷ͗ĞƌůŝŶ͘ŚƩƉ͗ͬͬǁǁǁ͘ŬŽŵƉĞƚĞŶǌŶĞƚǌͲƐĐŚůĂŐĂŶĨĂůů͘ĚĞͬĮůĞĂĚͲ
ŵŝŶͬĚŽǁŶůŽĂĚͬ&ŽƌƚďŝůĚƵŶŐͺEŽǀĞŵďĞƌϮϬϭϱͬZŝĞĚĞůͲ,ĞůůĞƌ͘ ƉĚĨ͘ >ĞƚǌƚĞƌƵŐƌŝīϬϴ͘Ϭϵ͘ϮϬϭϲ͘
ZŽďĞƌƚŽƐĐŚ^ƟŌƵŶŐ'ŵď,͘;ϮϬϭϲͿ͘'ĞŶĞƌĂů,ŽƐƉŝƚĂů^ƚƵĚǇʹ',Ž^ƚ͘ƵƐĂŵŵĞŶĨĂƐƐƵŶŐĞŝŶĞƌƌĞͲ
ƉƌćƐĞŶƚĂƟǀĞŶ^ƚƵĚŝĞǌƵŬŽŐŶŝƟǀĞŶ^ƚƂƌƵŶŐĞŶƵŶĚĞŵĞŶǌŝŶĚĞŶůůŐĞŵĞŝŶŬƌĂŶŬĞŶŚćƵƐĞƌŶǀŽŶ
ĂĚĞŶͲtƺƌƩĞŵďĞƌŐƵŶĚĂǇĞƌŶ͘ŚƩƉ͗ͬͬǁǁǁ͘ďŽƐĐŚͲƐƟŌƵŶŐ͘ĚĞͬĐŽŶƚĞŶƚͬůĂŶŐƵĂŐĞϭͬͲĚŽǁŶůŽĂĚƐͬ^ƚƵͲ
ĚŝĞͺĞŵĞŶǌͺŝŵͺŬƵƚŬƌĂŶŬĞŶŚĂƵƐ͘ƉĚĨ͘ >ĞƚǌƚĞƌƵŐƌŝīϭϳ͘Ϭϲ͘ϮϬϭϲ͘
ZŽĞŚƌ^͕>ƵĐŬd͕ ŝĐŬĞů,͕ƌĞƩƐĐŚŶĞŝĚĞƌ͕ƌŶƐƚ͕&ƵĐŚƐĞƚĂů͘;ϮϬϭϱͿ͘DŽƌƚĂůŝƚǇŝŶŝŶĐŝĚĞŶƚĚĞŵĞŶͲ
ƟĂͲƌĞƐƵůƚƐĨƌŽŵƚŚĞ'ĞƌŵĂŶ^ƚƵĚǇŽŶŐŝŶŐ͕ŽŐŶŝƟŽŶ͕ĂŶĚĞŵĞŶƟĂŝŶWƌŝŵĂƌǇĂƌĞWĂƟĞŶƚƐ͘ĐƚĂ
WƐǇĐŚŝĂƚƌ^ĐĂŶĚϭϯϮ͗Ϯϱϳʹϲϵ͘
^ĂĐŚǀĞƌƐƚćŶĚŝŐĞŶƌĂƚĨƺƌĚŝĞ<ŽŶǌĞƌƟĞƌƚĞŬƟŽŶŝŵ'ĞƐƵŶĚŚĞŝƚƐǁĞƐĞŶ͘;ϮϬϬϮͿ͘ĞĚĂƌĨƐŐĞƌĞĐŚƟŐŬĞŝƚƵŶĚ
tŝƌƚƐĐŚĂŌůŝĐŚŬĞŝƚ͘EŽŵŽƐͲsĞƌůĂŐ͗ĂĚĞŶͲĂĚĞŶ͘
^ĂĐŚǀĞƌƐƚćŶĚŝŐĞŶƌĂƚĨƺƌĚŝĞ<ŽŶǌĞƌƟĞƌƚĞŬƟŽŶŝŵ'ĞƐƵŶĚŚĞŝƚƐǁĞƐĞŶ͘;ϭϵϵϱͿ͘'ĞƐƵŶĚŚĞŝƚƐǀĞƌƐŽƌŐƵŶŐ
ƵŶĚ<ƌĂŶŬĞŶǀĞƌƐŝĐŚĞƌƵŶŐϮϬϬϬ͘DĞŚƌƌŐĞďŶŝƐŽƌŝĞŶƟĞƌƵŶŐ͕ŵĞŚƌYƵĂůŝƚćƚƵŶĚŵĞŚƌtŝƌƚƐĐŚĂŌůŝĐŚͲ
ŬĞŝƚ͘EŽŵŽƐͲsĞƌůĂŐ͗ĂĚĞŶͲĂĚĞŶ͘
^ĂĐŚǀĞƌƐƚćŶĚŝŐĞŶƌĂƚǌƵƌĞŐƵƚĂĐŚƚƵŶŐĚĞƌŶƚǁŝĐŬůƵŶŐŝŵ'ĞƐƵŶĚŚĞŝƚƐǁĞƐĞŶ͘;ϮϬϬϱͿ͘<ŽŽƌĚŝŶĂƟŽŶƵŶĚ
YƵĂůŝƚćƚŝŵ'ĞƐƵŶĚŚĞŝƚƐǁĞƐĞŶ͘<ŽŚůŚĂŵŵĞƌ͗^ƚƵƩŐĂƌƚ͘
^ĂŵƉƐŽŶ>͕ĂŶĚǇ͕:ŽŶĞƐ>;ϮϬϬϵͿ͘ŶƚĞƌĂůƚƵďĞĨĞĞĚŝŶŐĨŽƌŽůĚĞƌƉĞŽƉůĞǁŝƚŚĂĚǀĂŶĐĞĚĚĞŵĞŶƟĂ͘
ŽĐŚƌĂŶĞĚĂƚĂďĂƐĞ^ǇƐƚZĞǀ;ϮͿ͗ϬϬϳϮϬϵ͘
^ĂǀǀĂ'D͕ĂĐĐĂŝ:͕DĂƩŚĞǁƐ&͕ĂǀŝĚƐŽŶ:͕DĐ<ĞŝƚŚ/͕ƌĂǇŶĞĞƚĂů͘;ϮϬϬϵͿ͘WƌĞǀĂůĞŶĐĞ͕ĐŽƌƌĞůĂƚĞƐ
ĂŶĚĐŽƵƌƐĞŽĨďĞŚĂǀŝŽƵƌĂůĂŶĚƉƐǇĐŚŽůŽŐŝĐĂůƐǇŵƉƚŽŵƐŽĨĚĞŵĞŶƟĂŝŶƚŚĞƉŽƉƵůĂƟŽŶ͘ƌ:WƐǇĐŚŝĂƚƌǇ
ϭϵϰ͗ϮϭϮʹϵ͘
ϲϱ
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^ĐŚĂĞīĞƌ͕tŝŶŐĞŶĨĞůĚ<;ϮϬϬϴͿ͘YƵĂůŝƚćƚĚĞƌsĞƌƐŽƌŐƵŶŐĞŵĞŶǌŬƌĂŶŬĞƌ͗^ƚƌƵŬƚƵƌĞůůĞWƌŽďůĞŵĞƵŶĚ
,ĞƌĂƵƐĨŽƌĚĞƌƵŶŐĞŶ͘WŇĞŐĞƵŶĚ'ĞƐĞůůƐĐŚĂŌϭϯ͗ϮϵϯʹϯϬϱ͘
^ĐŚĂůůĞƌ^͕DĂƌŝŶŽǀĂͲ^ĐŚŵŝĚƚs͕'ŽďŝŶ:͕ƌŝĞŐĞĞͲZŝĞĐŬD͕'ƌŝĞďĞů>͕ŶŐĞů^ĞƚĂů͘;ϮϬϭϱͿ͘dĂŝůŽƌĞĚĞͲ,ĞͲ
ĂůƚŚƐĞƌǀŝĐĞƐĨŽƌƚŚĞĚĞŵĞŶƟĂĐĂƌĞƐĞƫŶŐ͗ĂƉŝůŽƚƐƚƵĚǇŽĨ͚Ğ,ĞĂůƚŚDŽŶŝƚŽƌ͛͘ DDĞĚ/ŶĨŽƌŵĞĐŝƐ
DĂŬϭϱ͗ϱϴ͘
^ĐŚćƵĨĞůĞD͕<ŽŚůĞƌ>͕,ĞŶĚůŵĞŝĞƌ/͕,ŽĞůů͕tĞǇĞƌĞƌ^͕^ĐŚćƵĨĞůĞDĞƚĂů͘;ϮϬϭϯͿ͘WƌĞǀĂůĞŶĐĞŽĨĚĞŵĞŶͲ
ƟĂĂŶĚŵĞĚŝĐĂůĐĂƌĞŝŶ'ĞƌŵĂŶŶƵƌƐŝŶŐŚŽŵĞƐ͗ŶĂƟŽŶĂůůǇƌĞƉƌĞƐĞŶƚĂƟǀĞƐƵƌǀĞǇ͘WƐǇĐŚŝĂƚƌWƌĂǆϰϬ͗
ϮϬϬʹϮϬϲ͘
^ĐŚŵĂĐŬĞE;ϮϬϬϳͿ͘sĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐ͗,ŽīŶƵŶŐƐƚƌćŐĞƌŽĚĞƌDŽĚĞƌŶŝƐŵƵƐ͘'н'tŝƐƐϳ͗ϳʹϭϯ͘
^ĐŚŵĞĚƚE͕'ĂƌďĞ;ϮϬϭϯͿ͘ŶƟƉƐǇĐŚŽƟĐĚƌƵŐƵƐĞĂŶĚƚŚĞƌŝƐŬŽĨǀĞŶŽƵƐƚŚƌŽŵďŽĞŵďŽůŝƐŵŝŶĞůĚĞƌůǇ
ƉĂƟĞŶƚƐǁŝƚŚĚĞŵĞŶƟĂ͘:ůŝŶWƐǇĐŚŽƉŚĂƌŵĂĐŽůϯϯ͗ϳϱϯʹϴ͘
^ĐŚŶĞĞǁĞŝƐƐ^͕^ĞƚŽŐƵĐŚŝ^͕ƌŽŽŬŚĂƌƚ͕ŽƌŵƵƚŚ͕tĂŶŐW^;ϮϬϬϳͿ͘ZŝƐŬŽĨĚĞĂƚŚĂƐƐŽĐŝĂƚĞĚǁŝƚŚƚŚĞ
ƵƐĞŽĨĐŽŶǀĞŶƟŽŶĂůǀĞƌƐƵƐĂƚǇƉŝĐĂůĂŶƟƉƐǇĐŚŽƟĐĚƌƵŐƐĂŵŽŶŐĞůĚĞƌůǇƉĂƟĞŶƚƐ͘D:ϭϳϲ͗ϲϮϳʹϯϮ͘
^ĐŚŶĞŝĚĞƌ>^͕ĂŐĞƌŵĂŶ<^͕/ŶƐĞůW;ϮϬϬϱͿ͘ZŝƐŬŽĨĚĞĂƚŚǁŝƚŚĂƚǇƉŝĐĂůĂŶƟƉƐǇĐŚŽƟĐĚƌƵŐƚƌĞĂƚŵĞŶƚĨŽƌ
ĚĞŵĞŶƟĂ͗ŵĞƚĂͲĂŶĂůǇƐŝƐŽĨƌĂŶĚŽŵŝǌĞĚƉůĂĐĞďŽͲĐŽŶƚƌŽůůĞĚƚƌŝĂůƐ͘:DϮϵϰ͗ϭϵϯϰʹϰϯ͘
^ĐŚƂůǌĞůͲŽƌĞŶďŽƐ:D͕ƌĂƐŬŽǀŝĐ/͕sĞƌŶŽŽŝũͲĂƐƐĞŶD:͕KůĚĞZŝŬŬĞƌƚD';ϮϬϬϵͿ͘YƵĂůŝƚǇŽĨůŝĨĞĂŶĚ
ďƵƌĚĞŶŽĨƐƉŽƵƐĞƐŽĨůǌŚĞŝŵĞƌĚŝƐĞĂƐĞƉĂƟĞŶƚƐ͘ůǌŚĞŝŵĞƌŝƐƐƐŽĐŝƐŽƌĚϮϯ͗ϭϳϭʹϭϳϳ͘
^ĐŚƌĂƉƉĞD͕'ůĂĞƐŬĞ'͕'ŽƩǁŝŬD͕<ŝůŝĂŶZ͕WĂƉĂĚŝŵŝƚƌŝŽƵ<͕^ĐŚĞŝĚƚͲEĂǀĞĞƚĂů͘;ϮϬϬϱͿ͘<ŽŶǌĞƉƟŽŶĞůͲ
ůĞ͕ŵĞƚŚŽĚŝƐĐŚĞƵŶĚƐƚƌƵŬƚƵƌĞůůĞsŽƌĂƵƐƐĞƚǌƵŶŐĞŶĚĞƌsĞƌƐŽƌŐƵŶŐƐĨŽƌƐĐŚƵŶŐ͘ƚƐĐŚDĞĚtŽĐŚĞŶƐĐŚƌ
ϭϯϬ͗ϮϵϭϴʹϮϵϮϮ͘
^ĐŚƵůǌ:͕,ĞƐƐ<͕>ƵĚŽůƉŚ;ϮϬϭϲͿ͘<ŽŐŶŝƟǀĞŝŶƐĐŚƌćŶŬƵŶŐĞŶƵŶĚĞŵĞŶǌĞŶ͘/Ŷ͗,ĂĐŬĞt;,ƌƐŐ͘Ϳ͘
EĞƵƌŽůŽŐŝĞ͘^ƉƌŝŶŐĞƌͲsĞƌůĂŐ͗,ĞŝĚĞůďĞƌŐ͕ĞƌůŝŶ͕^͘ϲϰϲʹϲϲϯ͘
^ĐŚƵůǌĞ:͕ǀĂŶĚĞŶƵƐƐĐŚĞ,͕'ůĂĞƐŬĞ'͕<ĂĚƵƐǌŬŝĞǁŝĐǌ,͕tŝĞƐĞ͕,ŽīŵĂŶŶ&;ϮϬϭϯĂͿ͘/ŵƉĂĐƚŽĨƐĂĨĞƚǇ
ǁĂƌŶŝŶŐƐŽŶĂŶƟƉƐǇĐŚŽƟĐƉƌĞƐĐƌŝƉƟŽŶƐŝŶĚĞŵĞŶƟĂ͗EŽƚŚŝŶŐŚĂƐĐŚĂŶŐĞĚďƵƚƚŚĞǇĞĂƌƐĂŶĚƚŚĞƐƵďƐͲ
ƚĂŶĐĞƐ͘ƵƌEĞƵƌŽƉƐǇĐŚŽƉŚĂƌŵĂĐŽůϮϯ͗ϭϬϯϰʹϭϬϰϮ͘
ϲϲ
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^ĐŚƵůǌĞ:͕ǀĂŶĚĞŶƵƐƐĐŚĞ,͕<ĂĚƵƐǌŬŝĞǁŝĐǌ,͕<ŽůůĞƌ͕,ŽīŵĂŶŶ&;ϮϬϭϱͿ͘/ŶƐƟƚƵƟŽŶĂůŝǌĂƟŽŶŝŶ
ŝŶĐŝĚĞŶƚĚĞŵĞŶƟĂĐĂƐĞƐŝŶĐŽŵƉĂƌŝƐŽŶƚŽĂŐĞͲĂŶĚƐĞǆͲŵĂƚĐŚĞĚĐŽŶƚƌŽůƐ͗ĂϱͲǇĞĂƌĨŽůůŽǁͲƵƉĨƌŽŵ
'ĞƌŵĂŶǇ͘^ŽĐWƐǇĐŚŝĂƚƌǇWƐǇĐŚŝĂƚƌƉŝĚĞŵŝŽůϱϬ͗ϭϰϯʹϱϭ͘
^ĐŚƵůǌĞ:͕'ůĂĞƐŬĞ'͕ǀĂŶĚĞŶƵƐƐĐŚĞ,͕<ĂĚƵƐǌŬŝĞǁŝĐǌ,͕<ŽůůĞƌ͕tŝĞƐĞĞƚĂů͘;ϮϬϭϯďͿ͘WƌĞƐĐƌŝďŝŶŐ
ŽĨĂŶƟƉƐǇĐŚŽƟĐĚƌƵŐƐŝŶƉĂƟĞŶƚƐǁŝƚŚĚĞŵĞŶƟĂ͗ĂĐŽŵƉĂƌŝƐŽŶǁŝƚŚĂŐĞͲŵĂƚĐŚĞĚĂŶĚƐĞǆͲŵĂƚĐŚĞĚ
ŶŽŶͲĚĞŵĞŶƚĞĚĐŽŶƚƌŽůƐ͘WŚĂƌŵĂĐŽĞƉŝĚĞŵŝŽůƌƵŐ^ĂĨϮϮ͗ϭϯϬϴʹϭϲ͘
^ĐŚƵůǌĞ:͕DĂǌǌŽůĂZ͕,ŽīŵĂŶŶ&;ϮϬϭϲͿ͘/ŶĐŝĚĞŶĐĞŽĨdƵďĞ&ĞĞĚŝŶŐŝŶϳϭϳϰEĞǁůǇĚŵŝƩĞĚEƵƌƐŝŶŐ
,ŽŵĞZĞƐŝĚĞŶƚƐtŝƚŚĂŶĚtŝƚŚŽƵƚĞŵĞŶƟĂ͘ŵ:ůǌŚĞŝŵĞƌƐŝƐKƚŚĞƌĞŵĞŶϯϭ͗Ϯϳʹϯϯ͘
^ĐŚƺƚǌ͕&ƺƐŐĞŶ/;ϮϬϭϯͿ͘ŝĞsĞƌƐŽƌŐƵŶŐƐƐŝƚƵĂƟŽŶŬŽŐŶŝƟǀĞŝŶŐĞƐĐŚƌćŶŬƚĞƌWĂƟĞŶƚĞŶŝŵ<ƌĂŶŬĞŶŚĂƵƐ͘
'ĞƌŽŶƚŽů'ĞƌŝĂƚƌϰϲ͗ϮϬϯʹϮϬϳ͘
^ĐŚǁĂƌǌŬŽƉĨ>͕DĞŶŶW͕ <ƵŶǌ^͕,ŽůůĞZ͕>ĂƵƚĞƌďĞƌŐ:͕DĂƌǆWĞƚĂů͘;ϮϬϭϭͿ͘ŽƐƚƐŽĨĐĂƌĞĨŽƌĚĞŵĞŶƟĂƉĂͲ
ƟĞŶƚƐŝŶĐŽŵŵƵŶŝƚǇƐĞƫŶŐ͗ĂŶĂŶĂůǇƐŝƐĨŽƌŵŝůĚĂŶĚŵŽĚĞƌĂƚĞĚŝƐĞĂƐĞƐƚĂŐĞ͘sĂůƵĞ,ĞĂůϭϰ͗ϴϮϳʹϯϱ͘
^ĐŚǁĂƌǌŬŽƉĨ>͕DĞŶŶW͕ >ĞŝĚůZ͕'ƌĂĞƐƐĞů͕,ŽůůĞZ;ϮϬϭϯͿ͘ƌĞĐŽŵŵƵŶŝƚǇͲůŝǀŝŶŐĂŶĚŝŶƐƟƚƵƟŽŶĂůŝǌĞĚ
ĚĞŵĞŶƟĂƉĂƟĞŶƚƐĐĂƌĞĚĨŽƌĚŝīĞƌĞŶƚůǇ͍ǀŝĚĞŶĐĞŽŶƐĞƌǀŝĐĞƵƟůŝǌĂƟŽŶĂŶĚĐŽƐƚƐŽĨĐĂƌĞĨƌŽŵ'ĞƌŵĂŶ
ŝŶƐƵƌĂŶĐĞĐůĂŝŵƐĚĂƚĂ͘D,ĞĂůƚŚ^ĞƌǀZĞƐϭϯ͗Ϯ͘
^ĐŚǁĂƌǌŬŽƉĨ>͕DĞŶŶW͕ >ĞŝĚůZ͕tƵŶĚĞƌ^͕DĞŚůŝŐ,͕DĂƌǆWĞƚĂů͘;ϮϬϭϮͿ͘ǆĐĞƐƐĐŽƐƚƐŽĨĚĞŵĞŶƟĂ
ĚŝƐŽƌĚĞƌƐĂŶĚƚŚĞƌŽůĞŽĨĂŐĞĂŶĚŐĞŶĚĞƌͲĂŶĂŶĂůǇƐŝƐŽĨ'ĞƌŵĂŶŚĞĂůƚŚĂŶĚůŽŶŐͲƚĞƌŵĐĂƌĞŝŶƐƵƌĂŶĐĞ
ĐůĂŝŵƐĚĂƚĂ͘D,ĞĂůƚŚ^ĞƌǀZĞƐϭϮ͗ϭϲϱ͘
^ŽƐĂͲKƌƟǌ>͕ĐŽƐƚĂͲĂƐƟůůŽ/͕WƌŝŶĐĞD:;ϮϬϭϮͿ͘ƉŝĚĞŵŝŽůŽŐǇŽĨĚĞŵĞŶƟĂƐĂŶĚůǌŚĞŝŵĞƌ Ɛ͛ĚŝƐĞĂƐĞ͘
ƌĐŚDĞĚZĞƐϰϯ͗ϲϬϬʹϴ͘
dĞŝƉĞů^͕dŚǇƌŝĂŶ:͕,ĞƌƚĞů:͕ŝĐŚůĞƌd͕ tƵĐŚĞƌĞƌ͕DŝĐŚĂůŽǁƐŬǇĞƚĂů͘;ϮϬϭϱͿ͘EĞƵƌŽƉƐǇĐŚŝĂƚƌŝĐƐǇŵƉͲ
ƚŽŵƐŝŶƉĞŽƉůĞƐĐƌĞĞŶĞĚƉŽƐŝƟǀĞĨŽƌĚĞŵĞŶƟĂŝŶƉƌŝŵĂƌǇĐĂƌĞ͘/ŶƚWƐǇĐŚŽŐĞƌŝĂƚƌϮϳ͗ϯϵʹϰϴ͘
dŚĞEĂƟŽŶĂů/ŶƐƟƚƵƚĞĨŽƌ,ĞĂůƚŚĂŶĚĂƌĞǆĐĞůůĞŶĐĞ;E/Ϳ;ϮϬϭϲͿ͘ĞŵĞŶƟĂ͗ƐƵƉƉŽƌƟŶŐƉĞŽƉůĞ
ǁŝƚŚĚĞŵĞŶƟĂĂŶĚƚŚĞŝƌĐĂƌĞƌƐŝŶŚĞĂůƚŚĂŶĚƐŽĐŝĂůĐĂƌĞ͘ŚƩƉƐ͗ͬͬǁǁǁ͘ŶŝĐĞ͘ŽƌŐ͘ƵŬͲͬŐƵŝĚĂŶĐĞͬĐŐϰϮͬ
ƌĞƐŽƵƌĐĞƐͬĚĞŵĞŶƟĂͲƐƵƉƉŽƌƟŶŐͲƉĞŽƉůĞͲǁŝƚŚͲĚĞŵĞŶƟĂͲĂŶĚͲƚŚĞŝƌͲĐĂƌĞƌƐͲŝŶͲŚĞĂůƚŚͲĂŶĚͲƐŽĐŝĂůͲĐĂͲ
ƌĞͲϵϳϱϰϰϯϲϲϱϬϵϯ͘>ĞƚǌƚĞƌƵŐƌŝīϮϴ͘Ϭϲ͘ϮϬϭϲ͘
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dŚĞĚĞƌĂŶ>͕^ƚĞŝŶŵĞƚǌ^͕<ĂŵƉŵĂŶŶ^͕<ŽŽďͲDĂƩŚĞƐͲD͕'ƌĞŚŶ&͕ <ůŝŶŬd;ϮϬϭϲͿ͘dŚĞWƌĞǀĂůĞŶĐĞŽĨ
sŝƐƵĂů/ŵƉĂŝƌŵĞŶƚŝŶZĞƟƌĞŵĞŶƚ,ŽŵĞZĞƐŝĚĞŶƚƐ͘ƚƐĐŚƌǌƚĞďů/Ŷƚϭϭϯ͗ϯϮϯʹϳ͘
dŚǇƌŝĂŶ:͕ƌĞŝĞƌ͕&ĞŶĚƌŝĐŚ<͕>ƵĞŬĞ^͕,ŽīŵĂŶŶt;ϮϬϭϭͿ͘tŝƌŬƐĂŵĞ<ŽŶǌĞƉƚĞŐĞƐƵĐŚƚ͘ƚƐĐŚƌǌƚĞďů
ϭϬϴ͗ϭϵϱϰʹϲ͘
sŽůŬĞƌƚ͕WĂƵůǇ>͕^ƚĞŚůĞW͕ ^ŝĞďĞƌ;ϮϬϭϭͿ͘WƌĞǀĂůĞŶĐĞŽĨŵĂůŶƵƚƌŝƟŽŶŝŶŽƌĂůůǇĂŶĚƚƵďĞͲĨĞĚĞůĚĞƌůǇ
ŶƵƌƐŝŶŐŚŽŵĞƌĞƐŝĚĞŶƚƐŝŶ'ĞƌŵĂŶǇĂŶĚŝƚƐƌĞůĂƟŽŶƚŽŚĞĂůƚŚĐŽŵƉůĂŝŶƚƐĂŶĚĚŝĞƚĂƌǇŝŶƚĂŬĞ͘'ĂƐƚƌŽĞŶͲ
ƚĞƌŽůZĞƐWƌĂĐƚϮϬϭϭ͗Ϯϰϳϯϭϱ͘
tĞǇĞƌĞƌ^;ϮϬϬϱͿ͘ůƚĞƌƐĚĞŵĞŶǌ͘'ĞƐƵŶĚŚĞŝƚƐďĞƌŝĐŚƚĞƌƐƚĂƩƵŶŐĚĞƐƵŶĚĞƐ͘KŬƚŽďĞƌͲƌƵĐŬ͗ĞƌůŝŶ͘
tŝŵŽ͕ZĞĞĚ͕ŽĚĞůZ͕ĞůŐĞƌD͕:ŽŶĞƐZt͕,ĂƉƉŝĐŚDĞƚĂů͘;ϮϬϭϯͿ͘dŚĞ'Z^ƐƚƵĚǇ͗ƉƌŽƐƉĞĐƟͲ
ǀĞŽďƐĞƌǀĂƟŽŶĂůƐƚƵĚǇŽĨĐŽƐƚƐĂŶĚƌĞƐŽƵƌĐĞƵƐĞŝŶĐŽŵŵƵŶŝƚǇĚǁĞůůĞƌƐǁŝƚŚůǌŚĞŝŵĞƌ Ɛ͛ĚŝƐĞĂƐĞŝŶ
ƚŚƌĞĞƵƌŽƉĞĂŶĐŽƵŶƚƌŝĞƐͲ^ƚƵĚǇĚĞƐŝŐŶĂŶĚďĂƐĞůŝŶĞĮŶĚŝŶŐƐ͘:ůǌŚĞŝŵĞƌ Ɛ͛ŝƐϯϲ͗ϯϴϱʹϯϵϵ͘
tŝƌƚŚZ͕ĂƵĞƌ:D͕tŝůůƐĐŚƌĞŝ,W͕ sŽůŬĞƌƚ͕^ŝĞďĞƌ;ϮϬϭϬͿ͘WƌĞǀĂůĞŶĐĞŽĨƉĞƌĐƵƚĂŶĞŽƵƐĞŶĚŽƐĐŽƉŝĐ
ŐĂƐƚƌŽƐƚŽŵǇŝŶŶƵƌƐŝŶŐŚŽŵĞƌĞƐŝĚĞŶƚƐͲͲĂŶĂƟŽŶǁŝĚĞƐƵƌǀĞǇŝŶ'ĞƌŵĂŶǇ͘'ĞƌŽŶƚŽůŽŐǇϱϲ͗ϯϳϭʹϳ͘
tŽůĨͲKƐƚĞƌŵĂŶŶ<͕DĞǇĞƌ^͕^ĐŚŵŝĚƚ͕^ĐŚƌŝƚǌ͕,ŽůůĞ͕tƺďďĞůĞƌDĞƚĂů͘;ϮϬϭϲͿ͘΀hƐĞƌƐŽĨƌĞŐŝŽŶĂů
ĚĞŵĞŶƟĂĐĂƌĞŶĞƚǁŽƌŬƐŝŶ'ĞƌŵĂŶǇ͗&ŝƌƐƚƌĞƐƵůƚƐŽĨƚŚĞĞǀĂůƵĂƟŽŶƐƚƵĚǇĞŵEĞƚͲ΁͘'ĞƌŽŶƚŽů
'ĞƌŝĂƚƌϱϬ;ϭͿ͗ϮϭͲϮϳ͘
tŽůĨͲKƐƚĞƌŵĂŶŶ<͕tŽƌĐŚ͕&ŝƐĐŚĞƌd͕ tƵůī/͕'ƌćƐŬĞ:;ϮϬϭϮͿ͘,ĞĂůƚŚŽƵƚĐŽŵĞƐĂŶĚƋƵĂůŝƚǇŽĨůŝĨĞŽĨ
ƌĞƐŝĚĞŶƚƐŽĨƐŚĂƌĞĚͲŚŽƵƐŝŶŐĂƌƌĂŶŐĞŵĞŶƚƐĐŽŵƉĂƌĞĚƚŽƌĞƐŝĚĞŶƚƐŽĨƐƉĞĐŝĂůĐĂƌĞƵŶŝƚƐ–ƌĞƐƵůƚƐŽĨƚŚĞ
ĞƌůŝŶĞtĞ'ͲƐƚƵĚǇ͘:ůŝŶEƵƌƐϮϭ͗ϯϬϰϳͲϲϬ͘
tŽůĨͲKƐƚĞƌŵĂŶŶ<͕tŽƌĐŚ͕DĞǇĞƌ^͕'ƌćƐŬĞ:;ϮϬϭϰͿ͘΀^ŚĂƌĞĚͲŚŽƵƐŝŶŐĂƌƌĂŶŐĞŵĞŶƚƐĨŽƌĐĂƌĞͲĚĞƉĞŶͲ
ĚĞŶƚƉĞƌƐŽŶƐ͘>ĞŐĂůĨƌĂŵĞǁŽƌŬƐĂŶĚŶƵŵďĞƌƐŝŶ'ĞƌŵĂŶǇ΁͘ĞŝƚƐĐŚƌŝŌĨƺƌ'ĞƌŽŶƚŽůƵŶĚ'ĞƌŝĂƚƌϰϳ͗
ϱϴϯʹϵ͘
tŽƌůĚ,ĞĂůƚŚKƌŐĂŶŝƐĂƟŽŶĂŶĚůǌŚĞŝŵĞƌǲƐŝƐĞĂƐĞ/ŶƚĞƌŶĂƟŽŶĂů͘;ϮϬϭϮͿ͘ĞŵĞŶƟĂ͗ƉƵďůŝĐŚĞĂůƚŚ
ƉƌŝŽƌŝƚǇ͘t,KͲWƌĞƐƐ͗'ĞŶĨ͘
tƺďďĞůĞƌD͕dŚǇƌŝĂŶ:Z͕DŝĐŚĂůŽǁƐŬǇ͕,ĞƌƚĞů:͕hƌŝďĞ&>͕tŽůĨͲKƐƚĞƌŵĂŶŶ<ĞƚĂů͘;ϮϬϭϱĂͿ͘EŽŶƉŚĂƌͲ
ŵĂĐŽůŽŐŝĐĂůƚŚĞƌĂƉŝĞƐĂŶĚƉƌŽǀŝƐŝŽŶŽĨĂŝĚƐŝŶŽƵƚƉĂƟĞŶƚĚĞŵĞŶƟĂŶĞƚǁŽƌŬƐŝŶ'ĞƌŵĂŶǇ͗hƟůŝǌĂƟŽŶ
ƌĂƚĞƐĂŶĚĂƐƐŽĐŝĂƚĞĚĨĂĐƚŽƌƐ͘:DƵůƟĚŝƐĐŝƉ,ĞĂůƚŚĐϴ͗ϮϮϵʹϮϯϲ͘
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tƺďďĞůĞƌD͕tƵĐŚĞƌĞƌ͕,ĞƌƚĞů:͕DŝĐŚĂůŽǁƐŬǇ͕,ĞŝŶƌŝĐŚ^͕DĞǇĞƌ^ĞƚĂů͘;ϮϬϭϱďͿ͘ŶƟĚĞŵĞŶƟĂĚƌƵŐ
ƚƌĞĂƚŵĞŶƚŝŶĚĞŵĞŶƟĂŶĞƚǁŽƌŬƐŝŶ'ĞƌŵĂŶǇ͗ƵƐĞƌĂƚĞƐĂŶĚĨĂĐƚŽƌƐĂƐƐŽĐŝĂƚĞĚǁŝƚŚƚƌĞĂƚŵĞŶƚƵƐĞ͘
D,ĞĂůƚŚ^ĞƌǀZĞƐϭϱ͗ϮϬϱ͘
tƵĐŚĞƌĞƌ͕ŝĐŚůĞƌd͕ <ŝůŝŵĂŶŶ/͕,ĞƌƚĞů:͕DŝĐŚĂůŽǁƐŬǇ͕dŚǇƌŝĂŶ:ZĞƚĂů͘;ϮϬϭϱͿ͘ŶƟĚĞŵĞŶƟĂĚƌƵŐ
ƚƌĞĂƚŵĞŶƚŝŶƉĞŽƉůĞƐĐƌĞĞŶĞĚƉŽƐŝƟǀĞĨŽƌĚĞŵĞŶƟĂŝŶƉƌŝŵĂƌǇĐĂƌĞ͘:ůǌŚĞŝŵĞƌ Ɛ͛ŝƐϰϰ͗ϭϬϭϱʹϭϬϮϭ͘
zĂīĞ<͕&ŽǆW͕ EĞǁĐŽŵĞƌZ͕^ĂŶĚƐ>͕>ŝŶĚƋƵŝƐƚ<͕ĂŶĞ<ĞƚĂů͘;ϮϬϬϮͿ͘WĂƟĞŶƚĂŶĚĐĂƌĞŐŝǀĞƌĐŚĂƌĂĐƚĞƌŝͲ
ƐƟĐƐĂŶĚŶƵƌƐŝŶŐŚŽŵĞƉůĂĐĞŵĞŶƚŝŶƉĂƟĞŶƚƐǁŝƚŚĚĞŵĞŶƟĂ͘:DϮϴϳ͗ϮϬϵϬʹϳ͘
ŝĞŐůĞƌh͕ŽďůŚĂŵŵĞƌ';ϮϬϬϵͿ͘΀WƌĞǀĂůĞŶĐĞĂŶĚŝŶĐŝĚĞŶĐĞŽĨĚĞŵĞŶƟĂŝŶ'ĞƌŵĂŶǇͲͲĂƐƚƵĚǇďĂƐĞĚŽŶ
ĚĂƚĂĨƌŽŵƚŚĞƉƵďůŝĐƐŝĐŬĨƵŶĚƐŝŶϮϬϬϮ΁͘'ĞƐƵŶĚŚĞŝƚƐǁĞƐ;ƵŶĚĞƐǀĞƌďĂŶĚĚĞƌ	ƌǌƚĞĚĞƐPīĞŶƚůŝĐŚĞŶ
'ĞƐƵŶĚŚĞŝƚƐĚŝĞŶƐƚĞƐϳϭ͗ϮϴϭʹϵϬ͘
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Abstract
Background Dementia is a main reason for nursing home
admission. Information on institutionalization is often
based on studies of limited methodological quality. We
aimed to analyze time until nursing home admission since
ﬁrst coding of dementia diagnosis and factors associated
with institutionalization in incident dementia patients
compared to non-demented controls.
Methods We analyzed claims data of a German Health
insurance company including a cohort of 1,440 patients
with a ﬁrst diagnosis of dementia and 6,988 age- and sex-
matched controls aged 65 years and older. The follow-up
was up to 5 years. We used Kaplan–Meier analysis for
examining time until nursing home admission and cox
regression for estimating crude and adjusted Hazard ratios.
Results Dementia patients and controls were on average
78 years and about 55 % were males. The mean time to
nursing home admission was 4.0 years in patients with
dementia and 4.6 years for controls. After the 5-years
observation-period 62.7 % (95 % CI 59.0–66.1) of demen-
tia patients still lived in the community in comparison to
86.2 % (95 % CI 85.2–87.2) of controls. Cox regression
models show that the risk for institutionalization is 3.45
(95 % CI 3.05–3.90) times higher in dementia patients in
comparison to controls when adjusted for sex, age, and
comorbidity.
Conclusions Our analysis shows a signiﬁcant inﬂuence of
dementia on institutionalization in comparison to age- and
sex-matched controls, especially in the youngest age
groups. Hence, the results add substantial information on
the disease progression of dementia and are, therefore, of
great importance for health-care as well as long-term care
planning.
Keywords Dementia  Institutionalization  Nursing
home admission  Claims data  Health services research
Introduction
Dementia is among the most common and disabling dis-
eases of old age, characterized by a growing loss of mental
capacity and disturbances of higher cortical functions [1].
By the year 2050 about 2.2 million people will probably be
affected by dementia in Germany [2]. The progressive
course of dementia leads to a gradual decline in functional
health and, therefore, to an increasing loss of indepen-
dence, restrictions in activities of daily living (ADL) and
hence to a growing need for support and care. The
admission to a nursing home as well as the need for
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Incidence of Tube Feeding in 7174 Newly
Admitted Nursing Home Residents
With and Without Dementia
Jana Schulze, MA1, Rosa Mazzola, MA2, and Falk Hoffmann, PhD, MPH3
Abstract
Background: Tube feeding is a common form of long-term nutritional support, especially for nursing home residents, of
whom many have dementia. Objective: Estimating the incidence of feeding tube placement in nursing home residents with and
without dementia.Methods: Using claims data, we studied a cohort of newly admitted nursing home residents aged 65 years and
older between 2004 and 2009. Analyses were stratified by dementia. We estimated incidence rates and performed multivariate
Cox regression analyses. Results: The study cohort included 7174 nursing home residents. Over a mean follow-up of 1.3 years,
273 people received a feeding tube. The incidence per 1000 person-years was 28.4, with higher estimates for patients with
dementia. When adjusting for age, sex, and level of care as a time-dependent covariate, influence of dementia decreased to a
nonsignificant hazard ratio.Conclusion: It seems that not dementia itself but the overall clinical condition might be a predictor of
tube feeding placement.
Keywords
feeding tube, incidence, dementia, nursing home, nursing home residents, health services research
Introduction
Enteral feeding is a common method of long-term nutritional
support to compensate for low nutritional intake. Initially used
in pediatric patients in the 1980s, enteral feeding with a feeding
tube (percutaneous endoscopic gastrostomy or jejunostomy)
is today used in patients of different ages and with different
diseases,1 although the majority is placed in older adults.2
Age-related factors such as the loss of appetite or sensory func-
tion and other chronic diseases promote malnutrition in this
age-group.3 Dementia is one of the most common age-related
chronic diseases,4 entailing swallowing disorders (dysphagia)
and an inability to eat independently (apraxia) or to recognize
food and thus reinforcing malnutrition.3,5-7 The long-term care
needs of persons with advanced dementia mostly include sup-
port and nursing home admission. Most nursing home residents
are meanwhile people with dementia.8,9
In particular, the use of feeding tubes in patients with
dementia is a matter of some controversy. The decision to use
a feeding tube is a complex, emotive issue, especially from an
ethical point of view.10,11 However, there is no conclusive
evidence for tube feeding in terms of survival time, quality
of life, mortality, or physical functioning for people with
advanced dementia,10 and practice management guidelines
advise caution and do not recommend the use of tube feeding
in advanced dementia.3,12,13
Despite this controversy, studies on the prevalence or inci-
dence of tube feeding in nursing home residents are rare,1,14
especially for Germany.2,15,16 International data on the epide-
miology of feeding tubes in nursing home residents mostly
refer to the US population1,17 and often focus on patients with
cognitive impairment.18,19 The reported data for the United
States vary between the analyzed regions but reveal that up
to one-third of nursing home residents with advanced dementia
have a feeding tube.18 Studies from Germany and other Eur-
opean countries found lower prevalences, with less than 10%
of nursing home residents having feeding tubes regardless of
dementia status.14,15,20 Information on the incidence of feeding
tube placement is scarce. To our knowledge, only Kuo and col-
leagues from the United States dealt with this question and
found a rate of 54 feeding tubes per 1000 residents with
advanced dementia who were followed for up to 1 year to see
whether they got a feeding tube.1
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Abstract
Dementia patients suffering from behavioral and psychological symptoms (BPSD) are often
treated with antipsychotics. Trial results document an increased risk for serious adverse events
and mortality in dementia patients taking these agents. Furthermore, the efﬁcacy of treating
BPSD with antipsychotics seems to be only modest. Using data of a German statutory health
insurance company, we examined prescription trends of antipsychotics in prevalent dementia
patients in the context of ofﬁcial warnings. The study period is 2004–2009. We studied trends in
demographics, age and sex, as well as need of care and the intake of typical and atypical
antipsychotics. Seeking for linear trends adjusted for age, sex and level of care between 2004
and 2009, we obtained p-values from a multivariate logistic regression. Prescription volumes
were calculated by number of packages as well as deﬁned daily doses (DDDs) using multiple
linear regressions for trends in prescriptions amount. We included 3460–8042 patients per year
(mean age 80 years). The prescription prevalence of antipsychotics decreased from 35.5% in
2004 to 32.5% in 2009 (multivariate analysis for linear trend: p=0.1645). Overall prescriptions
for typical antipsychotics decreased (from 27.2% in 2004 to 23.0% in 2009, po0.0001) and
prescriptions for atypical antipsychotics increased from 17.1% to 18.9% (po0.0001). The mean
DDD per treated patient increased from 80.5 to 91.2 (2004–2009; p=0.0047). Our ﬁndings imply
that warnings of international drug authorities and manufacturers against adverse drug events
in dementia patients receiving antipsychotics did not impact overall prescription behavior.
& 2013 Elsevier B.V. and ECNP. All rights reserved.
www.elsevier.com/locate/euroneuro
0924-977X/$ - see front matter & 2013 Elsevier B.V. and ECNP. All rights reserved.
http://dx.doi.org/10.1016/j.euroneuro.2013.02.001
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ĂƐĞƐŝŐŶĚĞƌ&ŽƌƐĐŚƵŶŐƐĂƌďĞŝƚǁƵƌĚĞŝŶďƐƉƌĂĐŚĞŵŝƚ&,ŽīŵĂŶŶĞƌƐƚĞůůƚ͘ŝĞĂƚĞŶĂŶĂͲ
ůǇƐĞǁŝĞĂƵĐŚĚŝĞƌƐƚĞůůƵŶŐƵŶĚŝŶƌĞŝĐŚƵŶŐĚĞƐDĂŶƵƐŬƌŝƉƚƐĞƌĨŽůŐƚĞŶĚƵƌĐŚ:WĞƚĞƌƐĞŶ;ŐĞď͘
^ĐŚƵůǌĞͿ͘ůůĞ<ŽͲƵƚŽƌĞŶŚĂďĞŶĚĂƐDĂŶƵƐŬƌŝƉƚŬƌŝƟƐĐŚŐĞůĞƐĞŶƵŶĚĚŝƐŬƵƟĞƌƚ͘
ƌƟŬĞů 
^ĐŚƵůǌĞ:͕DĂǌǌŽůĂZ͕,ŽīŵĂŶŶ&;ϮϬϭϲͿ͘/ŶĐŝĚĞŶĐĞŽĨdƵďĞ&ĞĞĚŝŶŐŝŶϳϭϳϰEĞǁůǇĚŵŝƩĞĚ
EƵƌƐŝŶŐ,ŽŵĞZĞƐŝĚĞŶƚƐtŝƚŚĂŶĚtŝƚŚŽƵƚĞŵĞŶƟĂ͘
ŵ:ůǌŚĞŝŵĞƌƐŝƐKƚŚĞƌĞŵĞŶϯϭ͗Ϯϳʹϯϯ͘
ĂƐĞƐŝŐŶĚĞƌ&ŽƌƐĐŚƵŶŐƐĂƌďĞŝƚǁƵƌĚĞŝŶďƐƉƌĂĐŚĞŵŝƚ&,ŽīŵĂŶŶĞƌƐƚĞůůƚ͘ŝĞĂƚĞŶĂŶĂͲ
ůǇƐĞǁŝĞĂƵĐŚĚŝĞƌƐƚĞůůƵŶŐƵŶĚŝŶƌĞŝĐŚƵŶŐĚĞƐDĂŶƵƐŬƌŝƉƚƐĞƌĨŽůŐƚĞŶĚƵƌĐŚ:WĞƚĞƌƐĞŶ;ŐĞď͘
^ĐŚƵůǌĞͿ͘ZDĂǌǌŽůĂŚĂƚĚĂƐDĂŶƵƐŬƌŝƉƚŬƌŝƟƐĐŚŐĞůĞƐĞŶƵŶĚĚŝƐŬƵƟĞƌƚ͘
ϳϵ
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ŝĚĞƐƐƚĂƩůŝĐŚĞƌŬůćƌƵŶŐ
,ŝĞƌŵŝƚǀĞƌƐŝĐŚĞƌĞŝĐŚĂŶŝĚĞƐƐƚĂƩ͕ĚĂƐƐŝĐŚ͗
ϭ͘ĚŝĞƐĞƌďĞŝƚƐĞůďƐƚƐƚćŶĚŝŐƵŶĚŽŚŶĞƵŶĞƌůĂƵďƚĞĨƌĞŵĚĞ,ŝůĨĞĂŶŐĞĨĞƌƟŐƚŚĂďĞ͕
Ϯ͘ŬĞŝŶĞĂŶĚĞƌĞŶĂůƐĚŝĞǀŽŶŵŝƌĂŶŐĞŐĞďĞŶĞŶYƵĞůůĞŶŽĚĞƌ,ŝůĨƐŵŝƩĞůďĞŶƵƚǌƚŚĂďĞƵŶĚ
ϯ͘ĚŝĞĚĞŶďĞŶƵƚǌƚĞŶtĞƌŬĞŶǁƂƌƚůŝĐŚŽĚĞƌŝŶŚĂůƚůŝĐŚĞŶƚŶŽŵŵĞŶĞŶ^ƚĞůůĞŶĂůƐƐŽůĐŚĞ
ŬĞŶŶƚůŝĐŚŐĞŵĂĐŚƚŚĂďĞ͘
ƵƘĞƌĚĞŵĞƌŬůćƌĞŝĐŚ͕ĚĂƐƐŝĐŚŬĞŝŶĞǁĞŝƚĞƌĞŶWƌŽŵŽƟŽŶƐǀĞƌƐƵĐŚĞƵŶƚĞƌŶŽŵŵĞŶŚĂďĞ͘
ƌĞŵĞŶ͕ĚĞŶϬϮ͘Ϭϰ͘ϮϬϭϳ       :ĂŶĂWĞƚĞƌƐĞŶ
